EPA/ROD/R03-95/195
1995

EPA Superfund
Record of Decision:

CENTRE COUNTY KEPONE

EPA ID: PAD000436261

Ou 01

STATE COLLEGE BOROUGH, PA
04/21/1995



Text :
RECCORD OF DECI SI ON
CENTRE COUNTY KEPONE SI TE

DECLARATI ON
SI TE NAVE AND LOCATI ON

Centre County Kepone Site
State Col | ege, Pennsyl vani a

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renmedial action for the first operable unit ("QUl1") at the
Centre County Kepone Site located in State Coll ege, Centre County, Pennsylvania. This docunent was devel oped
in accordance with the requirenents of the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980 ("CERCLA"'), as anended, and, to the extent practicable, the National Q| and Hazardous Substances
Pol I uti on Contingency Plan (NCP), 40 CF. R Part 300. This decision document explains the factual and | egal
basis for selecting the remedial action for this Site. The information supporting this decision is contained
in the Administrative Record for this Site.

The Commonweal th of Pennsyl vania concurs with the selection of this renedy.
ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne, pursuant to Section 106 of CERCLA, 42 U S. C §
9606, that actual or threatened rel eases of hazardous substances fromthis Site, as discussed in "Sumrary of
Site Risks", Section 6.0, if not addressed by inplenmenting the response action selected in this

Record of Decision (ROD), nmay present an inmm nent and substantial endangernent to public health, welfare, or
t he envi ronment .

DESCRI PTI ON OF THE REMEDY

The Centre County Kepone Site consists of 32.3 acres housing the Ruetgers-Nease Corporation, which is an
active chem cal nmanufacturing facility, and a portion of the Spring Creek watershed. This operable unit is
the first of two operable units for the Site. The renedial action for QUL will address contaninated
groundwat er, surface water, soils, and sedinents, source control neasures for surface water discharges, and
addi tional soil/sediment sanpling of the 15-acre Forner Spray Field Area and riparian areas of Spring C eek.
The groundwat er and Thornton Spring surface water contam nation represent a significant threat. Therefore,
remedi ati on of contam nated groundwater will be required. Soils and sedinents onsite represent a principal
threat that may potentially inpact groundwater quality; therefore, an excavation and offsite di sposal
remedy for source control will be required.

The nmaj or conponents of the Sel ected Renedial Action for QUL are as foll ows:

I Extraction and treatnment of contaminated groundwater with
di scharge to the freshwater drainage ditch;

Long-t erm groundwat er nonitoring;

Excavation and offsite disposal of contam nated soils;

Surficial Soil Sanpling of the 15-acre Forner Spray Field
Area and the calcul ation of environnental risks;

I nprovenents to the surface water drainage systemin the
pl ant production area;

Engi neering controls and hazardous material s managenent
practices for surface water drainage;

Moni toring of surface water discharge fromthe Site;

Excavation and offsite di sposal of contam nated sedi nents;

Fi sh ti ssue and stream channel nonitoring;



I Onsite and offsite fencing;
! Deed restrictions; and,

! Riparian-area Sanpling, including the drai nage channel of
Thornton Spring, Section B of the freshwater drainage ditch
and downstream of Benner Fish Hatchery, and cal cul ation of
environnental risks

The second operable unit ("OR") will address the soils fromthe riparian-areas of Spring Creek and the
15-acre former spray field area, and sedinments fromthe |ower portion of the freshwater drainage ditch and
Thornton Spring. EPA' s decision regarding OJ2 will be presented in a future ROD after the additional data
has been col |l ected and anal yzed fromthese areas.

It may become apparent during inplenentation or operation of the groundwater extraction systemand its

nodi fications, that contam nant |evels have ceased to decline and are renumini ng constant at |evels higher
than the performance standards over some portion of the area of attainnent. |[|f EPA, in consultation with the
Commonweal t h of Pennsyl vani a, determ nes that inplenmentation of the selected renedy denonstrates, in
corroboration w th hydrogeol ogi cal and chenical evidence, that it will be technically inpracticable to

achi eve and nmintain the performance standards throughout the entire area of attainment, EPA, in consultation
with the Commonweal th of Pennsylvania nay require that any or all of the follow ng measures be taken, for an
indefinite period of tine, as further nodification(s) of the existing system

a) long-termgradi ent control provided by |ow |evel punping, as a contai nment neasure

b) chemical -specific ARARs nay be waived for those portions of
the aquifer for which EPA, in consultation with the Commpbnweal t h
of Pennsylvania, deternmine that it is technically inpracticable
to achi eve such ARARs;

c) institutional controls may be provided/ naintained to restrict
access to those portions of the aquifer where contaninants renain
above performance standards; and

d) renedi al technol ogi es for groundwater restorati on nay be reeval uated.

The decision to invoke any or all of these neasures nay be made during inplenentation or operation of the
remedy or during the 5-year reviews of the renedial action. |If such a decision is nade, EPA shall anend the
ROD or issue an Explanation of Significant D fferences, as necessary.

STATUTCRY DETERM NATI ONS

The sel ected renmedi es are protective of hunan health and the environnent; conply with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action; and are
cost-effective. These remedies utilize permanent solutions and alternative treatment (or resource recovery)
t echnol ogi es to the maxi mum extent practicable, and satisfy the statutory preference for renedi es that enpl oy
treatnment that reduces toxicity, nmobility, or volune as a principal elenent.

Because these renedies will result in hazardous substances renmaining at the Site, a review by EPA will be
conducted within five years after the initiation of the renedial action, and every five years thereafter, as
required by Section 121(c) of CERCLA, 42 U. S.C. § 9621(c), to ensure that the renmedi es provi de adequate
protection of hunman health and the environnent.

Thones C. Voltaggio, Director Dat e
Hazar dous Waste Managenent Divi sion
Region |11
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RECORD COF DECI SI ON
CENTRE COUNTY KEPONE SI TE

DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Centre County Kepone Site ("the Site") consists of an approxi mate 32.3 acre property housing the

Ruet ger s- Nease Corporation, an active chem cal nmanufacturing facility, and a portion of the Spring Creek
wat ershedl. The Ruetgers-Nease facility is located in College Townshi p, Centre County, Pennsylvania. The
Site is situated on Struble Road of f of Pennsylvania State H ghway 26 approxi mately 2% m | es northeast of
t he Borough of State College and 800 feet south of the intersection of Pennsylvania State H ghways 26 and
150. The Centre County Kepone Study Area ("the Study Area") includes Thornton Spring and that portion of
Spring Creek fromthe Village of Lenont (where Thornton Spring is |located) to the Pennsylvania Fish

Conmi ssion (PFC) Benner Spring Research Station. (See Figure 1).

The Ruetgers-Nease facility is adjacent to the southeastern side of a |ocal Pennsylvania Railroad spur. A
variety of facility buildings and structures presently occupy the northern portion of the Site which is
nostly covered by asphalt pavenent and concrete. These buil dings and structures include processing

bui | di ngs, storage buildings, a tank farm a groundwater treatnent facility, and an adm ni strative buil di ng.
The southern and southwestern portions of the facility are primarily grassed areas not currently used in the
manuf acturing operations. A freshwater drainage ditch, which receives linited stormwater runoff and treated
water fromthe groundwater treatment facility, runs along the western boundary of the Site, crosses under PA
26, and enters Spring Creek i nmedi atel y downstream from PA 26. (See Figure 2).

The area imediately surrounding the Site is a conbination of comercial/industrial, retail, and residential
properties. Just north of the Pennsylvania Railroad spur is a |unber and construction supply warehouse.
Nort hwest of Route 26 are a variety of retail stores and restaurants. |nmmediately southwest of the Site is

a concrete manufacturer, an autonobil e sal vage

1- The "Site" is defined as all areas inpacted by

contam nants originating fromthe Ruetgers-Nease plant, and

currently includes all of the plant area, the area underlain by

i npacted groundwater, Thornton Spring, and Spring Creek fromthe
Village of Lenmont to the Pennsylvania Fish Comm ssion Research Station.

yard, and gasoline service stations. Southeast of the Ruetgers-Nease adm nistration building, along Struble
Road and d yde Avenue, is an autonobile repair shop and a small nanufacturing facility. Residential

dwel | ings are | ocated al ong the sout heast side of First Avenue. Land use in the Study Area is primarily
agricultural and recreational. According to the Centre County Regional Pl anning Conm ssion, the 1990

popul ation in Coll ege Townshi p was 7,620, with a projected popul ation of 8,400 by 1995. Public water is
suppl i ed throughout the surrounding area by the Lenont Water Conpany.

Surface features of the Study Area include Nittany Mountain, which rises to the southeast of the Site, and
Bal d Eagl e Mountain which rises across Nittany Valley to the northwest of the Site. Spring Ceek nmeanders
generally northward through the Study Area and Nittany Valley. N ttany Valley ranges in el evation from 800
to 1,200 feet above nmean sea level (MSL), while Nittany Muntain rises to approximtely 2,070 feet, MS5L.

The primary nedia of concern at the Site and Study Area are contam nated groundwater, surface water, soils,
sedi nents, and fish tissue which present both a carcinogenic and non-carcinogenic risk to human health.
Benzene, 1, 2-dichl oroet hene, ethyl benzene, tetrachl oroethane, tetrachl oroethene, tol uene,

trichl oroethene, vinyl chloride, xylenes, and nirex are the chem cals which contribute nost to potenti al
future carcinogeni c and non-carcinogenic risks.

There are al so potential risks to ecological receptors at the Site and Study Area. Levels of mrex and
kepone in soil of the forner spray field area, and sedinents of the drainage ditch, Thornton Spring, and
Spring Creek exceed the criteria that EPA has determ ned are protective of ecol ogical receptors. However,
these areas were not fully characterized during the RI/FS process and will require further investigation to
determ ne the extent of contamination and potential risks to ecol ogical receptors.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

From 1958 t hrough 1977, the 32.2 acre Site was owned and operated by Nease Chemi cal Conpany, Inc. (Nease
Chem cal or Nease). As of Decenber 30, 1977, Nease Chemi cal Conpany, Inc. including the Site, was acquired
by and nerged with Ruetgers Chemicals, Inc. The conpany resulting fromthe nmerger is Ruetgers-Nease Chem cal
Conmpany, Inc. (Ruetgers-Nease). Ruetgers-Nease has owned and operated the Site continually since Decenber
1977.



Since the beginning of operations at the Site in 1958, a variety of organic chem cals have been produced,
many with specialized applications, including products and internediates utilized in the soap and detergent
industry, in the manufacture of pharnmaceutical products, in the agricultural chemcal industry, in metal
plating, and in the manufacture of plastics. The primary organic raw naterials used in the production of
internedi ates and products include, but are not limted to, benzene, mnethanol, perchl oroethyl ene,

t etrachl or oet hane, tol uene, and xyl ene.

Two organi ¢ conpounds of particular interest which were nanufactured as custom products at the Ruetgers-Nease
facility are kepone (chl ordecone) and nirex (dodecachl oropentacyl odecane). Kepone was produced at two
different tine periods between 1959 and 1963. Mrex was manufactured at the facility from 1973 t hrough 1974.

In the early 1960's, Nease began onsite waste disposal by utilizing earthen | agoons. On February 22, 1960,
Nease was notified that a chem cal odor was enanating from Thornton Spring. As a result, an inspection was
conducted by the Pennsylvania Department of Health (renamed the Pennsyl vani a Departnent of Environnental
Resources (PADER) in 1971) on June 10, 1960 which indicated that the | agoons may be the cause of the spring
odor. As a corrective action, a concrete |agoon was constructed in 1962 and in 1963 an earthen | agoon was
nmacadam zed with asphalt. These | agoons served as conbined neutralizing and settling basi ns, where line
was added to the wastewater. The treated water was then sprayed on an open grassy area at the southern end
of the Site identified as the Former Spray Field.

During 1969, several investigations of Site geology and dye tests were conducted by PADER to determne if
water infiltrating fromthe spray field was inpacting the water discharging at Thornton Spring.
Investigations reveal ed that the spring waters were inpacted by the spray field. PADER recommended the spray
field be discontinued and requested Nease to schedule actions to prevent further di scharges to Thornton
Spring. Soon after, Nease conplied with this reconmrendati on.

In May 1972, follow ng a bioassay of the water in the | agoons, PADER ordered Nease to performin-situ
treatment of the wastewater and sludge in the concrete and earthen | agoons using a process called Chenfix.
In addition, PADER ordered that the contents of the asphalt inpoundnent be disposed of and the asphalt and
eart hen i mpoundnents backfilled. Nease conplied with PADER s requirements for waste treatnent and di sposal
by Novenber 1972, and subsequently backfilled the asphalt and earthen | agoons. Since April 1972, Nease and
Ruet ger s- Nease have di sposed of waste nmaterials at offsite disposal facilities.

In Novenber 1977, PADER issued an Administrative Oder to Nease for the preparation and submttal of a plan
to investigate potential environnental inpacts at the Site and to abate di scharges of industrial wastes.

Nuner ous subsequent investigations were carried out at the Site and Study area fromthe nid-1970"s through
the 1980's by various State and Federal agencies, Nease, and Ruetgers-Nease. Based on the findings of the
investigations, PADER issued a Supplemental Order to Ruetgers-Nease in June 1981. The Suppl enental O der
requi red Ruetgers-Nease to renmove and di spose of contaninated soil and solid waste naterial fromthe

chenfi xed | agoons and the former drumstorage area, to restore the groundwater contam nated with organic
chem cal s and solvents and to conduct extensive groundwater nmonitoring to determne the effectiveness of the
cl eanup and the presence of any other contam nants.

I'n August 1981, Ruetgers-Nease subnitted a plan for groundwater rehabilitation to PADER fol | owed by an
application for approval to construct and operate a groundwater treatment facility. PADER granted approval
for the construction of the groundwater treatment facility in April 1982. Ruetgers-Nease initiated
construction in Cctober 1982, and conmenced operations in Novenber 1982.

In June 1982, Ruetgers-Nease submtted an engineering plan to PADER for renoval of Chenfix naterial.
Excavation and renoval of the Chenfix naterial was initiated in Cctober 1982. In July 1983, Ruetgers-Nease
submtted a closure proposal for the forner Chenfix |agoons, which was approved by PADER in Septenber and by
EPA in Cctober of 1983.

EPA proposed the Site for inclusion on the National Priorities List (NPL) on Decenber 1, 1982 and placed it
on the NPL on Septenber 8, 1983.

In October 1985, PADER issued a notice letter to Ruetgers-Nease requesting a Work Plan for conducting a
Remedi al Investigation/Feasibility Study ("RI/FS") at the Site. In My 1986, while discussions concerning
the content of the Wirk Plan were pendi ng, oversight of cleanup activities under CERCLA were transferred from
PADER t o EPA.

On March 9, 1988, a Special Notice Letter was issued to Ruetgers-Nease advising the conpany of their
potential liability for CERCLA response actions at the Site. In Novenber 1988, Ruetgers-Nease entered into
an Administrative Oder on Consent (AOCC) w th EPA whereby Ruetgers-Nease agreed to performan R /FS with EPA
oversight. Based on the findings of previous investigations, a Renedial Investigation Site Operations Plan
(RISOP) was witten which detailed the scope of work for the Rl. Phase | of the Rl was conducted between



Sept enber 1990 and July 1991, and Phase Il was conducted between Cctober 1991 and May 1992. The Final R
Report, which included the Baseline R sk Assessnent, was submitted to EPA in Decenber 1992

The RI and FS Reports were conditionally approved on March 26, 1993 and Septenber 27, 1994, respectively.
EPA devel oped the Proposed Renedial Action Plan ("Proposed Plan") for the Site based on the findings of the
Rl and FS Reports.

On Cctober 3, 1994, EPA rel eased the Proposed Plan for the Site and provided a 30-day public comment period
endi ng Novenber 1, 1994. A request for 30-day extension of the comment period was granted by EPA and public
comrents were accepted until Decenber 1, 1994.

Based on comments received during the public comment period, EPA revised the Proposed Plan to include cl eanup
levels for soil and sedinent. The public comment period was reopened for 30 days begi nning on January 27
1995 and endi ng on February 25, 1995.

3.0 H GHLIGHTS OF COWLUNI TY PARTI CI PATI ON

Community interest and concern about the Site has been steady throughout EPA involvenent. EPA and the State
conducted an initial public meeting in State Coll ege, Pennsylvania on Septenber 11, 1990 to informresidents
of the cleanup process and activities which woul d take place at the Site. On Septenber 6, 1991, a Technica
Assi stance Grant ("TAG') of $50,000 was issued to a local citizens' group for the purpose of hiring an

i ndependent technical consultant to assist the group in understandi ng and comrenting on technical docunents
for the Site. However, the grant was term nated on August 15, 1992 because the TAG recipi ent was di ssol ved.
EPA i ssued a Fact Sheet which provided the results of the Phase | Renmedial Investigation and outlined Phase
Il activities in May of 1992.

Pursuant to CERCLA § 113(k)(2)(B)(i)-(v), the RI/FS reports and the Proposed Plan for the Centre County
Kepone Site were released to the public for comrent on Cctober 3, 1994. These docunents were nade avail abl e
to the public in the Admnistrative Record | ocated at the EPA Docket Roomin Region III's Philadel phia
office, and the Schl ow Menorial Library in State Coll ege, Pennsylvania. The notice of availability of these
docunents was published in the Centre County Times on Cctober 3 and Cctober 17,1994.

A public comment period on the docunments was held from Cctober 3, 1994 to Novenber 1, 1994. A request for a
30-day extension to the public comment period was nmade on Cctober 27, 1994. As a result, the closing date
for the public coment period was extended to Decenber 1, 1994. |In addition, a public neeting was hel d on
Cctober 19, 1994. At this nmeeting, representatives from EPA answered questions about conditions at the Site
and the renedi al alternatives under consideration

Based on comments received during the public comment period, EPA revised the Proposed Plan to include cl eanup
levels for soil and sedinent. A public coment period on the revised Proposed Pl an was held from January 27
1995 to February 25, 1995. The notice of availability of the revised Proposed Plan was published in the
Centre County Tines on January 27 and 28, 1995. The responses to all comments received during the public
comrent periods are included in the Responsiveness Summary, which is part of this Record of Decision
("RCAD").

Thi s deci si on docunment presents the selected renmedial action for the first operable unit ("QU1") at the
Centre County Kepone Site in State Col | ege, Pennsylvania, chosen in accordance with CERCLA, SARA, and, to the
extent practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 C.F.R

Part 300. The selection of the renedial action for this Site is based on the Adm nistrative Record.

4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The Centre County Kepone Site has been divided into two operable units (QUs), or site conponents, in order to
sinplify and expedite action at the Site. QUL will address the contam nated groundwater and surface water
contami nated soils (excluding the 15-acre Forner Spray Field Area) and sedinents on the Ruetgers- Nease
property, and the sediments in Spring Creek. These nedia al so pose some of the principal threats to hunman
health and the environment fromthe Site. OJ will consist of renedy selection for soils fromthe
riparian-areas of Spring Oreek and the 15-acre Former Spray Field Area, and sedinments fromthe | ower portion
of the freshwater drainage ditch and Thornton Spring. This approach to renediation will allow for expedited
action to address the health threats while further study of soil and sedinent cleanup alternatives
is conpleted.

The remedy for QUL will conprehensively address the threats posed by the rel ease of hazardous substances at
the Site. The principal threats posed by the Site are due to VOC contami nation in the groundwater and
surface water, mrex in fish tissue, and mrex and VOC contam nation in soils and sedi nents. The
groundwat er aquifer is classified as a Cass | aquifer - Special Gound Water. This designation is for
groundwat er of particularly high value since this aquifer is highly vulnerable to contam nation and is
ecologically vital. The primary risks to human health and the environment are from 1) ingestion and



inhal ation of, and dermal contact with groundwater fromwells that contain contam nants above the Maxi num
Cont am nant Levels ("MCLs") established by the Safe Drinking Water Act ("SDWA"); 2) ingestion of fish from
Spring Oreek containing mrex and kepone above FDA action |levels; and, 3) ingestion of and dernal contact
with soils. Soils at the Site are also highly contam nated with VOCs and therefore, represent a principal
threat due to the potential for the VOCs to mgrate into the groundwater. |In addition, the levels of mrex
and kepone in sediment sanples in the freshwater drainage ditch represent a potential threat to the
environnent since they are greater than literature |levels indicative of ecol ogical effects. Consequently,
EPA plans to address these threats by neeting the following goals: 1) to restore contam nated groundwater to
its beneficial use and to background levels; 2) to mtigate or prevent |eaching of contam nants fromsoils
and sedinents to groundwater; 3) to protect environmental receptors; and, 4) to control surface water quality
at the Site.

The first goal, to restore the groundwater to its beneficial use and to background levels, will be

acconpl i shed by extracting the contam nated groundwater, treating it with a granular activated carbon ("GAC')
adsorption system and discharging the treated effluent to the onsite drainage ditch. This goal wll be
further net by the second goal which will be acconplished by excavating contam nated sedi nents and soils.

The purpose of this action is twofold: 1) it will prevent the transport of soil and sedinent contam nant s
into the groundwater in order to protect groundwater for its beneficial uses and neet applicable or rel evant
and appropriate requirenents ("ARARS') for the groundwater, and 2) it will protect environmental receptors in
t hose areas where environmental risk was denonstrated.

Treat ment of contam nated groundwater and renmoval of the contam nated sediments and soils will assist in
acconplishing the third goal of protecting environmental receptors. OJ will further enhance this goal by
addressing the final response actions for soils fromthe riparian-areas of Spring Oeek and the 15-acre
Former Spray Field Area, and sedinments fromthe | ower portion of the freshwater drainage ditch and Thornton
Spring. This decision will be nade after further studies are conpleted for these areas.

The last goal, to control surface water quality at the Site, will be net by source control neasures. The
purpose of this action is to elimnate groundwater containing contam nants fromentering the onsite drai nage
ditch. This goal will be acconplished by making inmprovenments to the existing surface water drainage system
and i nplementing a surface water drainage control plan and a hazardous material s nanagenent practices
program

5.0 SUWARY CF SI TE CHARACTERI STI CS
5.1 Surface Features, Geology, Soils, Hydrogeol ogy, Hydrol ogy

Surface Features and Resources. The Study Area lies within the Spring Creek basin in south-central Centre
County. Surface features include Nittany Muntain, which rises to the southeast of the Site and Bal d Eagl e

Mount ai n which rises across Nittany Valley to the northwest of the Site. Spring Ceek meanders general ly
northward through the Study Area and Nittany Valley. Nittany Valley ranges in elevation from800 to 1,200
feet above nean sea level (MBL), while Nittany Mountain rises to approximately 2,070 feet, MSL. In this

| ocal e, topography is aligned in a prom nent southwest to northeast direction, reflecting the influence of
under | yi ng geol ogi ¢ structure and rock types.

The Site includes paved and grassed areas, and buildings and ancillary facilities operated by Ruetgers- Nease
Corporation. The southern and southwestern portions of the Site are prinarily grassed areas not currently
used in the chenical manufacturing operations.

A freshwater drainage ditch runs along the western boundary of the Site, crosses under PA Route 26, and
enters Spring Creek inmmediately downstream from PA Route 26. This ditch is appropriately characterized as an
intermttent drainageway with mninal bankside vegetation. The banks of the ditch are noderatel y-steep and
the streanbed itself is confined to the central part of the ditch. Bankside vegetation is al nost

entirely restricted to herbaceous plants. Sediments in the onsite portions of the ditch are sands and silts
with very little organic carbon, while the downstream section adjacent to PA Route 26 is alternately conposed
of unconsol i dated cobbl e and sand, and exposed bedrock. Streamflow in the freshwater drainage ditch is
dependent upon both stormwater runoff and discharges fromthe Site groundwater treatnent facility.

Thornton Spring lies to the southwest of the Site. Thornton Spring is a perennial first-order streamthat
originates froma groundwater seep at the southern end of N ttany Muntain. Thornton Spring flows

approxi mately 300 feet before enptying into Spring Creek through a culvert under Pike Street inmmediately
upstream from PA Route 26. The streanbed of Thornton Spring is two to four feet w de, conprised of
unconsol i dat ed sand, gravel, and cobble, and contains relatively little organic carbon. Land inmediately
adj acent to Thornton Spring is forested by hardwods and a few shrubs, and the | awn of an adjacent private
resi dence borders the streambefore it goes through the Pike Street culvert and into Spring Creek.

The Spring Creek portion of the Study Area includes Spring Creek and its riparian zone (i.e., floodplain).



Spring Creek is a natural (versus channelized), approximately third-order cold water streamwi th a riparian

zone that is alternately forested and mai ntai ned as residential |awns. The canopy over Spring Creek at
this location covers 30-40 percent of the stream Sedinments in the streanbed are conposed primarily of sand,
gravel, and cobble; a substantial anount of particulate organic naterial (i.e., |eaf packs, woody debris) is

al so found.

In addition to fish, waterfowl, and other aninals closely tied to Spring Creek and its tributaries as well as
a wide variety of terrestrial plants and aninmals inhabit the Spring Creek basin. For the Spring Creek

wat er shed upstream of Bellefonte, there are thirty-six (36) plants and animals |listed as "Species of Special
Concern" by the Pennsylvania Natural Diversity Inventory (PNDI) The PNDI listing is inclusive of all
federally listed rare, threatened or endangered species. O the 36 species of special concern identified by
PNDI, four (4) plants are confirned to be present within five (5) mles of State College. These include the
Geyer's Sedge (Carex geyeri, endangered), |upine (Lupinus perennis, rare), |low serviceberry (Anel anchier

hum lis, tentatively undeterm ned), and gay-feather (Liatris scariosa var. ni euw andii, tentatively
undetermned). No rare, threatened, or endangered ani nmal species were identified by PNDI as residing within
five mles of State Coll ege.

Wth the exception of occasional transient species, there are no federally listed or proposed threatened or
endangered species within the Study Area.

A review of the H storic Resources of Centre County (Centre Regional Pl anning Conm ssion, 1982) document was
conducted to determine if historic buildings, structures, or sites were present within a one mle radius of
the Site and Study Area. No sites are identified within a one-mle radius of the Ruetgers- Nease
manufacturing plant. Ei ght sites were identified along Houserville Road or within the vicinity of Spring
Creek in the Study Area.

Geol ogy. The Site and Study Area are located in the Valley and Ri dge Physi ographic Province of the

Appal achi an Mountains in Central Pennsylvania. This region is characterized by a series of alternating

el ongat ed, high ridges and broad valleys trending southwest to northeast. This province is characterized by
tightly folded and faulted sedinentary rocks that have been uplifted and subsequently eroded. Linestone of
the Site has devel oped solution features typical of karst terrane.

The geologic units underlying the Site are represented by a structurally duplicated sequence of carbonate
rocks of O dovican age conprising the Loysburg Group and Bel |l efonte Dolonmite. The Bellefonte Dol omte,
conprised in the Site vicinity by the Tea Oreek and Dale Summt Menbers, is the | owest stratigraphic unit
observed within the limt of investigation. The Tea Creek Menber consists of a mediumlight gray,
cryptocrystalline dolonite that varies fromfinely lanminated to nassive. The Dale Summt Sandstone Menber
occurs bel ow the Tea Creek Menber and is characterized as a fine to coarse grained congl orerat e sandst one.

The Loysburg G oup overlies the Bellefonte Dolomte. The Loysburg G oup consists of interbedded dark gray
i mestone, dolomtic |imestone and m nor dolomte.

The bedrock beneath the Site lies within the northwest linb of the Nittany Muntain syncline. Bedding planes
stri ke northeast-southwest, and dip approximately 25 degrees to the southeast toward the axis of the
syncline. A thrust fault, apparently related to the |ater stages of the Nittany syncline folding

event, parallels the bedding strike through the Site. The faulting is responsible for the structural
duplication of the major rock units on site.

Soils. The specific soil types identified onsite are the Murrill gravelly loam and urban land soils. Two
soils within the Mirrill channery silt loamon 3 to 8 percent slopes (MiB) and the Murrill channery silt
loamon 8 to 15 percent slopes (MiC) are reportedly fornmed from sandstone col | uvi um and weat hered resi due
fromunderlying |linmestone. These soils consist of deep, well-drained soils usually situated on level to
noderately steep slopes along the edges of the linestone vall eys.

The urban land soils are soils that have been altered by excavation, renoval, and filling activities. U ban
lands soils exist within nost of the fenced/devel oped areas of the Site.

Depth to bedrock at the Site is variable and typically nore than 6 feet. Soil thickness was found to be as
much as 25 feet in the plant production area.

Hydr ogeol ogy. G oundwater novenment at the Site occurs as conduit and diffuse flow Conduit flow occurs

al ong beddi ng- pl ane partings and fractures enlarged by solutioning. D ffuse flowis through the rock nmatrix.
G oundwat er storage in bedrock occurs in both the prinmary porosity of the rock matrix and secondary porosity,
enhanced by solutioning. Dissolution features are nore strongly devel oped in the |imestone of the Loysburg
Goup than in the Bell efonte Dolonite. The dom nant conduit flowis along the fault which bisects the Site
and brings the dolomte east of the fault in contact with the linestone to the west. H gh hydraulic
conductivity, or perneability along solutioned zones, functions as a drain for the groundwater system



surroundi ng diffuse flow zones tend to drain toward the conduit flow zone.

Resi dual soil overlies the bedrock at the site. Saturation generally occurs 8 to 10 feet bel ow ground
surface. The soil is not considered an aquifer. The bedrock, where perneable, drains soils by vertical
flow Lateral flow at the soil-bedrock interface occurs at conpetent bedrock, until flow reaches a

weat hered or fractured zone. Soil perneability is too |low for soil to conpletely drain, creating a saturated
(perched) zone in the soil overburden.

G oundwater fromthe Site generally flows toward the southwest, along a thrust fault which runs northeast to
sout hwest through the Site. Goundwater flow for the bedrock aquifer, appears to be controlled by solution
cavities and fracture systenms. Solution cavities, or a fracture system appears to be directing shal | ow
groundwat er fromthe plant area and the geol ogi c contact into a slightly deeper groundwater zone at the
center of the Site. Goundwater conduit flow noves fromthe Site towards the southwest, where it emerges as
surface water at Thornton Spring. Deeper regional groundwater flow systems have not been eval uated.

Site Drainage. Site surface drainage via overland flowis primarily directed by surface drains to the
freshwat er drainage ditch along the western boundary of the Site. Surface water |leaves the Site via the
freshwat er drainage ditch which also includes treated water fromthe groundwater treatnment facility. The
freshwat er drainage ditch crosses under and follows PA Route 26 in a southwesterly direction until it
intersects Spring Creek.

5.2 Nature and Extent of Contam nation

In accordance with the Consent Order signed in 1988, Ruetgers-Nease perforned a RI/FS to assess the nature
and extent of contamination at the Site. They also perfornmed a Ri sk Assessnent in order to evaluate the
human health risks and the environmental inpacts associated with exposure to Site contam nants.

The nature and extent of contanination at the Site was characterized by sanpling surface soils, subsurface
soils, sedinents, surface water, groundwater nonitoring wells, anmbient air, and fish tissue.

5.2.1 G oundwater

Four separate groundwater sanpling events were conducted during the two phases of the RI. These sanpling
events were designated as Rounds 1, 2, 2A, and 3. Fifteen wells and one sunp were sanpl ed during Round 1.
The groundwat er sanpl es were anal yzed for Target Conpound List (TCL) volatile organics, nirex, and kepone.
During Round 2, seven wells were sanpled for the same |ist of analytes. Two wells were sanpl ed during Round
2A, and were analyzed for TCL volatile organics. Round 3 included sanpling fifteen wells. Eight wells were
sanpled for TCL volatile and seven well sanples were analyzed for TCL volatile, mrex, and kepone. Figure 3
identifies the |ocation of existing and new groundwater nonitoring wells.

More than 20 different volatile organic conpounds (vocs) including mrex and kepone, were detected in
groundwater fromthe nonitoring wells, including several at concentrations that exceed Maxi mum Cont am nant
Level s (MCLs) for public drinking water supplies. The contam nants that are of greatest concern froma
human heal th perspective are benzene, 1,2-dichloroethene, ethylbenzene, tetrachl oroethene (PCE), toluene,
trichl oroethene (TCE), vinyl chloride, and xylenes. Mrex and kepone were al so detected in sonme of the
groundwat er sanples. Figures 4 and 5 indicate the results of sanple analyses for Rounds 1/2, and 2A/ 3,
respectively. Table 1 provides a sunmary of the groundwater sanpling results.

The anal ytical results indicate that volatile organic conpounds are present in groundwater beneath the
facility. The highest levels of VOCs detected during the groundwater investigation were in the two (2) wells
|l ocated adjacent to the Tank FarmiBuilding No. 1 area (MM21S and MM 23S). Total VOCs in MM 21S were 306, 400
mcrograns per liter (Zg/l) during Round 1 and 222,000 :g/| during Round 2. Total VOCs in MM23S were
409,000 =g/l during Round 1. Cenerally, total VOC concentrations in groundwater decrease with distance from
this area.

The hi ghest concentration of benzene detected in the groundwater was 18,000 g/l in MW23S. Benzene was

al so detected in other nonitoring wells further downgradi ent of MM23S, at |ower concentrations, but still
above MCLs. The concentrations of 1,2-dichloroethene detected in nonitoring wells ranged from 19, 000

g/l in MM21S to 3 g/l in MM38D. Ethyl benzene was detected at a maxi mum concentration of 16,000 g/l in
MNM23S. PCE was detected in 13 of 39 sanples with concentrations ranging from®6,400 g/l in MWM21S to not
detected. The highest concentration of toluene detected in the groundwater was 190,000 =g/l in MM 23S.
The concentration of TCE detected was the highest in MM21S at 78,000 :Ig/l. Vinyl chloride was detected at
330 g/l in MW40OD, which is located near Building 8. Xylene concentrations detected in the nonitoring

wel l's ranged froma nmaxi mum of 92,000 g/l in MMW23S to not detected. The contam nants and their respective
MCLs are summarized in the table on the foll owi ng page.

The hi ghest concentrations of mirex and kepone detected during the groundwater investigation were 0.145 Zg/l



and 1.41 -g/l. These levels were found in wells MV22S and MW 7D, respectively.

Certain VOC constituents detected in wells adjacent to the Tank Farm and the Production Area were present at
concentrations greater than 10 percent of the water solubility of the constituent, indicating the possibility
of dense non-aqueous phase liquids (DNAPLS). DNAPLS nay be contained within the cavities and fractures of
the karstic bedrock.

5.2.2 Thornton Spring

Thornton Spring and its associ ated drai nage channel to Spring Creek exhibit turbulent and variable flow. The
dr ai nage channel consists of gravel, cobbles, and boul ders lying on the bedrock surface at places, and snall

amounts of finely grained sedinments. Flow rates at Thornton Spring vary greatly and have been reported to be
as high as 3,280 gpmand as | ow as 38 gpm



Summary of Groundwater Sanpling Results
at the Centre County Kepone Site

Maxi mum
Concentration Moni t ori ng SDWA
Det ection (bserved Wl
Chemi cal Frequency (zg/l) Coser ved

VOLATI LE ORGANI C COVPOUNDS
Benzene 16/ 39 18, 000 MN 23S
1, 2- D chl or oet hane 2/ 39 6 MW 7D
1, 2- Di chl or oet hene 17/ 39 19, 000 MM 21S
Et hyl benzene 13/ 39 16, 000 MN 23S
Tet rachl or oet hene 13/ 39 6, 400 MW 21S
Tol uene 17/ 39 190, 000 MN 23S
Tri chl or oet hene 20/ 39 78, 000 MV 21S
Vi nyl Chloride 11/ 39 330 MM 40D
Xyl enes 17/ 39 92, 000 MN 23S
PESTI Cl DES
Kepone 7/ 31 1.41 MN 7D
M rex 10/ 33 0. 145 MN 22S

- Indicates where the highest contam nant concentrations were detected.

5.2.2.1 Thornton Spring Surface Water

Four surface water sanples were collected from Thornton Spring and the drai nage channel that |eads to Spring
Creek at the |l ocations shown on Figure 6. Surface water sanmples TS-1, TS-2, TS 3, and SW4 were anal yzed for
TCL VOCs. In addition, SW4 was anal yzed for mrex and kepone. VOCs were detected in all surface water
sanples with the highest concentrations in the upstreamlocations. The total VOCs concentration ranged from
837 micrograns per liter (Ig/l) to 2,927 -g/l. Specific VOCs detected in surface water included

1, 2-di chl or oet hene, et hyl benzene, 1,1, 2, 2-tetrachl oroet hane, tol uene, trichl oroet hene, and xyl ene

M rex and kepone were detected in SW4 at concentrations less than 0.01 :-g/l and 1.0 :g/l, respectively.
Table 2 provides a sunmary of the surface water sanpling results from Thornton Spring, and includes the
freshwat er drai nage ditch, and Spring Creek.

5.2.2.2 Thornton Spring Sedi ment

One sedinment sanple (SED-4) was collected fromthe Thornton Spring drai nage channel inmediately upstreamfrom
its confluence with Spring Creek and anal yzed for VOCs, mrex, and kepone. Specific VOCs detected include
1,1,2,2-tetrachl oroethane, 1,1,2-trichloroethane, 1,2-dichloroethane, and trichloroethene. The total VOC
concentration was 1,807 nmicrograns per kilogram (:g/kg). Mrex and kepone were al so detected at
concentrations of 626 :Zg/kg and 750 :Ig/kg, respectively. Table 3 provides a summary of sedi nent sanpling
results from Thornton Spring, and includes the freshwater drainage ditch, and Spring Creek.

5.2.2.3 Thornton Spring Air

Air sanples were collected on two separate days at three | ocations surrounding the Thornton Spring di scharge
pool and at one location along Pike Street. See Figure 6 for the sanpling locations. Each sanple was

anal yzed for VOCs. Levels of total VOCs for sanples closest to the nouth of Thornton Spring (Al, A2, A3)
ranged from43.0 mcrograns per cubic meter (:Ig/nB) to 90.8 g/ nmB during the first round of sanpling, while
the total VOCs ranged from74.3 Zg/nB to 390.7 Zg/nB during the second round. Air sanple A4, which was
approxi mately 200 feet from Thornton Spring, had significantly higher |evels of total VOCs during the first
round (1,541 -g/nB) than during the second round (247 Zg/nB). The higher levels of VOCs in the first round
air sanple A4 was due to construction activities upwind of the sanpling station

5.2.3 Onsite Soils

A Site-wide soil gas survey was inplenented as a screening tool to determne relative concentrations of

vol atil e organi ¢ conpounds (VOCs) in the shallow subsurface soils. Information obtained fromthe soil gas
survey was used to establish the surface soil sanpling and discrete-depth soil boring | ocations. Over 350
soi|l gas measurenments were taken at the 18-inch depth and approxi mately 120 soil gas measurements were taken
at the 31-inch depth. Readings were measured with a photoionization detector (PID) and a flane ionization
detector (FID). The detection limts for both instrunents were 0.5 parts per nmllion (PPM of total volatile
organi ¢ conpounds. Neither instrunent had the ability to identify individual conmpounds in the soil gas.



5.2.3.1 Onsite Surface Soils

El even surface soil sanples were collected during the renedial investigation: two sanples were analyzed for
VOCs, mrex, and kepone; seven were anal yzed for mirex and kepone; and two were anal yzed for VCCs.

The hi ghest concentration of total VOCs was detected in the Former Drum Staging Area at a concentration of 27
m crogranms per Kkilogram (:g/kg). The specific conmpounds detected in the sanple included TCE, PCE, and
toluene. Mrex was detected in all nine sanples at concentrations ranging from32 Zg/kg in the Forner

Spray Field Area to 4,770 -g/kg in the Tank FarmiBuilding No. 1 Area. Kepone was detected in eight of the

ni ne sanples collected. Concentrations ranged from23 Zg/kg in the Former Spray Field Area to 1,710 -g/kg
in the Forner Drum Staging Area near Building No. 9. See Figure 7 for the |locations and sanpling results for
Phase | and Il surface soil sanples. Table 4 provides a summary of all specific conmpounds detected in
surface soils.

5.2.3.2 Onsite Subsurface Soils

Si xteen soil borings were advanced to bedrock during the Rl to characterize the extent of subsurface soil
impacts and to augnment the data collected during the surficial soil sanpling program One to three sanples
were collected at varying depths fromeach boring, and were analyzed for VOCs, mrex, and kepone.

VOCs were detected in fifteen sanples, with total VOC concentrations ranging from2 mcrograns per kil ogram
(Zg/kg) to 2,376,110 -g/kg. The maxi num concentration of VoCs was detected at a depth range of 222 inches
to 234 inches bel ow ground surface in the area adjacent to the Tank Farm Area (SB-3C). Mrex was detected in
32 of the 34 sanples with concentrations ranging fromO0.63 -g/kg to 42,300 -g/kg. The naxi num concentration
of mrex was detected in the Designated Qutdoor Storage Area at a depth of 42 inches to 60 i nches bel ow
ground surface (SB-8B). Kepone was detected in 12 of the 34 sanples with concentrations ranging fromb5. 52
Zg/kg to 260,000 :-g/kg. The highest concentration of kepone was detected in sanple SB-16A | ocated in the
Fornmer Drum Staging Area. See Figure 8 for the locations and sanpling results for Phase | and Il surface
soil sanples. Table 5 provides a summary of all specific conpounds detected in deep soils at the Site.

5.2.4 Freshwater Drainage Ditch

The Freshwater Drainage Ditch (FWDD) consists of two distinct sections: Section A and Section B. Section A
includes the portion of the FWDD fromthe flow control val ve on Ruetgers-Nease property, upstreamto the
surface water discharge points. Section B includes the portion of the FADD fromthe flow control val ve
downstreamto the confluence with Spring Creek.

Three surface water discharges fromthe Ruetgers-Nease facility conprise the upstream portion of FWD Section
A and include two surface water discharges fromthe facility and the treated groundwater effluent discharge.
Fol | owi ng the confluence of these three di scharges, the FWDD consists of an approximately 700 foot |ong and
approxi mately 3 foot w de channel (the downstream portion), which then broadens into a sedinentation basin
(approximately 15 feet wide) inmrediately upstreamof the flow control val ve.

Section B of the FWDD is a narrow channel consisting of boul ders, cobbles, and bedrock outcrop. Shall ow
groundwat er di scharge may occur within Section B of the FWDD during wet periods of the year, providing
intermttent flow

5.2.4.1 FWDD Surface Water

Five unfiltered surface water sanples (SW5-1, SW5-2, SW6, SW8, and SW10) were collected fromthe FWD
during the two phases of the RI. Each sanple was anal yzed for VOCs, mirex, and kepone. Figures 9 and 10
present a summary of these analytical results.

Three of the five surface water sanples were collected in Section A of the FWDD and had concentrations of
total VOCs ranging fromnot detected (ND) to 4,533 nmicrograns per liter (Zg/l). Mrex concentrations from
unfiltered sanples in this section of the FWDD ranged from0.0452 Zg/l to 0.483 -g/l. Kepone
concentrations in unfiltered sanples ranged fromND to 0.0614 :-g/l. The upper forked portion of Section A
contai ned the highest concentrati ons of VCCs.

The two surface water sanples collected from Section B of the FWDD had total VOC concentrations ranging from
NDto 4 Zg/l. Mrex concentrations fromthe unfiltered sanples in Section B ranged fromND at the
furthernmost downstream |l ocation to 0.096 Zg/l. Kepone was not detected in either sanple.

5.2.4.2 PWDD Sedi nent

Ten sedi nent sanples were collected fromeight FWD | ocati ons. Each sanpl e was anal yzed for VOCs, mirex, and
kepone, except for three sanples which were anal yzed for mrex and kepone only.



Seven of the ten sedinment sanples were collected in Section A of the FWDD. VOC concentrati ons ranged from an
estimated concentration of 13 mcrograns per kilogram (:g/kg) to 44,510 Zg/kg. Mrex ranged from an
estinmated concentration of 5.9 Zg/kg to 6,240 -g/kg. Kepone concentrations ranged from not detected

(ND) to an estimated concentration of 118 Ig/kg. |In general, the uppernost forked portion of Section A

exhi bited the greatest concentrations of VOCs, mrex, and kepone.

Three of the ten sedinent sanples were collected in Section B of the FADD. VOCs were not detected in any of
the sanples. Mrex ranged froman estinmated concentration of 61.7 -g/kg to 224 -g/kg. Kepone
concentrations ranged fromND to an estimated val ue of 8 :-g/kg.

5.2.5 Spring Creek

Spring Creek surface water and sedinents were sanpled at three locations (SWSED 1, SWSED 2, and SWSED 3).
Fi sh tissue sanples from species representing upper and |ower trophic |levels were collected fromthese same
locations. Figure 9 depicts the approximate |ocations and results of the surface water and sedi ment sanpling
effort for Spring Creek.

5.2.5.1 Spring Creek Surface Water

Three surface water sanples were collected from Spring Creek; one sanpling location was in the vicinity of
the Benner Spring Fish Hatchery (SWL), another in the vicinity of Houserville Park (SW2) and the | ast
sanpling location (SWB) was upstream of Thornton Spring, H ghway 26, and the FWD.

VOCs were not detected in either the upstream sanple or the furthest downstream sanple. The sanple in the
vicinity of Houserville Park had a total VOC concentration of 4 Zg/l. Neither mrex nor kepone were
detected in the surface water sanples.

5.2.5.2 Spring Creek Sedinment

Three sedi ment sanples were collected fromSpring Creek during the Rl at the sane times and | ocations as the
surface water sanmples. Al three sanples were anal yzed for VOCs, mrex, and kepone.

VOCs were not detected in the upstreamsanple and in the sanple collected in the vicinity of Houserville
Park. The sanple collected in the vicinity of the Benner Spring Fish Hatchery had an estimated total VOC
concentration of 117 mcrograns per kilogram (:g/kg). Mrex was detected in the downstream sanpl es at
concentrations of 36.9 Ig/kg and 42.4 -g/kg. Mrex was not detected in the upstream sanple. Kepone was
detected in the downstream sanpl es at concentrations of 48.1 Ig/kg and 18.4 -g/kg. Kepone was not detected
in the upstream sanpl e.

Four additional sedinment sanples were collected during the Sediment Toxicity Testing Programin 1992. The
four sanpling |locations were; upstreamof Thornton Spring (SC BACKGROUND), immedi ately downstream of Thornton
Spring (SCG-TS), in the vicinity of Houserville Park (SC PARK), and in the vicinity of the Benner Spring Fish
Hatchery (SC-BENNER). See Figure 9 for approxinate |ocations and sanpling results.

The conposite totals for estimted VOC concentrations for the four sanples ranged from3 -g/kg to 27 Ig/kg.
Mrex was not detected in the upstream sanple and the sanpl e i mredi ately downstream of Thornton Spring.
Mrex was detected at a concentration of 72.4 Zg/kg in the vicinity of Houserville Park and 26.9 Zg/kg in
the vicinity of the Benner Spring Fish Hatchery. No kepone was detected in any of the sedi nent sanpl es.

5.2.5.3 Spring OGeek Fish

During Phase | of the R, three Spring Creek fish tissue sanples were collected at the sane | ocations as the
surface water and sedinent |ocations. Fish tissue sanples were collected fromupper trophic |evel (brown
trout) and lower trophic |level (slimy sculpins) and analyzed for mirex and kepone. Figure 11 provides an
approxi mate | ocation of where the fish tissue sanples were collected and their sanpling results.

Mrex was detected in all the upper trophic level fish tissues at the three sanpling |ocations.
Concentrations ranged from15.5 g/ kg (upstreamsanple location) to 170 :g/kg (downstream at Houserville
Park). Kepone was not detected in the upper trophic |level tissues.

Mrex was detected in all the lower trophic level fish at the three sanple |ocations. Concentrations ranged
from 110 -g/ kg (upstream sanpl e | ocation) to 330 Ig/kg (downstream at Houserville Park). Kepone was
detected in the lower trophic levels at the three sanpling locations. The concentrations of kepone ranged
from330 g/ kg (upstream sanple |ocation) to 550 Ig/kg (downstream at Houserville Park).

Concentrations of mrex and kepone in fish tissues from Spring O eek have been neasured since 1976 in various
hi storical studies conducted prior to the RI. Fish downstream of the Route 26 bridge have exhibited | evels



of kepone and nmirex in excess of FDA advisory limts for edible portions (fillets). Fish tissue |levels have
decreased over the years, however, nmirex and kepone levels still exceed the FDA advisory linmt of 100 -g/kg
and 300 :9g/kg, respectively.

5.2.5.4 Spring O eek Benthic Macroinvertebrate O ganisns

As stated in Section 5.2.5.2, four additional sedinment sanples were collected during the Sediment Toxicity
Testing Programin 1992. These sanples were used for a 14-day solid phase toxicity testing on two organi sms:
the m dge Chirononus tentans and the anphi pod Hyal el | a azteca. The sedinent sanples were not toxic to H.

azt eca anphi pods in the 14-day sedinent toxicity tests, based on the survivability data in 14-day sedi nent
toxicity tests with the Spring Oreek sedinents. The sedinment sanple testing also did not result in any
significant nortality to C tentans m dges, based on the survivability results. There were statistically
significant differences in growh for C. tentans in sonme of the treatnent |levels for the sedi nent sanples
conpared to the growth of the mdges in the reference sediments. Gven the current state of know edge
regardi ng sedi nent bi oassays, the ecol ogical significance of this is uncertain

6.0 SUWARY CF SITE R SKS

A baseline Ri sk Assessnent was prepared in order to identify and define possible existing and future health
risks and potential environmental inpacts associated with exposure to the chemicals present in the various
environnental nedia at the Site if no action were taken. The baseline Ri sk Assessnent provides the basis for
taking action and indicates the exposure pathways that need to be addressed by the renedial action. The
basel i ne Ri sk Assessnment can be found in the Remedial Investigation Report (Appendix K)

6.1 Contam nants of Concern

A total of twenty-nine (29) chemcals, including VOCs, mrex, and kepone were detected in the environnental
nedi a sanpled during Phase | and Il of the Renedial |nvestigation. Al though nany of the detected substances
were found not to contribute significantly to overall public health, the risk assessnent considered risks
fromall detected chemcals (i.e. all chemcals were considered of potential concern). A sumary of al

chem cal s of potential concern are presented in Table 6

6.2 Human Health Ri sk Assessnent
6.2.1 Exposure Assessment

The obj ectives of the exposure assessnment is to estinmate the anount of each chenical of potential concern at
a sitethat is actually taken into the body (i.e. the intake |evel or dose). The primary conponents of the
exposure assessnent include a characterization of the exposure setting, a pathway anal ysis,

identification of possible exposure conditions, and an estimati on of exposure. The results of the exposure
assessnent are conbined with chemcal-specific toxicity information to characterize potential risks.

6.2.1.1 Exposure Setting

Potenti al exposures under both current and future |and uses of the study area were evaluated in the Baseline
Ri sk Assessment. The foll owi ng popul ati ons have been identified as having the potential to be exposed to
chem cal s of potential concern originating fromthe Site under both the current and future exposure
scenari os:

Ofsite residents within the Study Area (i.e., Thornton Spring and Spring Creek);

Onsite workers (both episodic and daily workers);

Trespassers to the Site; and,

Recreational visitors, who are assuned to engage in activities in and al ong Spring Creek.

In addition to the above popul ations, an analysis of the future onsite residential use of the Site was
considered for the R sk Assessnent.

6.2.1.2 Exposure Pat hways

A conpl ete exposure pathway consists of the following elenents: (1) a chem cal source or a nmechanismfor
contam nants to be released into the environnent; (2) a nmedi umthrough which contanminants may be transported,
such as water, soil, or air; (3) a point of actual or potential contact with contam nants (exposure
point); and (4) a route or mechani smof exposure, such as ingestion, inhalation, or dermal contact at the
exposure point. Both current exposure pathways and potential future exposure pathways were evaluated in the
R sk Assessment. As noted in Section 5.2, above, the nature and extent of contamnation at the Site was
characterized by sanpling surface soils, subsurface soils, sedinents, surface water, groundwater nonitoring
wells, anbient air, and fish tissue.



The followi ng potential exposure pathways were evaluated in the R sk Assessnent:

1 Use of groundwater as a drinking water source by an offsite
resi dent under a hypothetical future | and use of the Study
Area. Potential exposure is assumed to be via ingestion of
groundwat er, dermal contact w th groundwater, and inhal ation
of vapors from groundwater during showering. Potential
exposure of children was considered for ingestion of
groundwat er and soil.

Direct contact with surface soil and groundwater by an
onsite resident under a hypothetical future | and use of the
Site. Potential exposure is assuned to be via ingestion of
groundwat er and soil, dermal contact w th groundwater and
soil, and inhalation of vapors from groundwater during
showering. Potential exposure of children was consi dered
for ingestion of groundwater and soil

Direct contact with offsite surface water and sedi ment
during activities such as fishing and wading. During these
activities, potential exposure would be via incidenta
ingestion of and dermal contact with surface water and
sedinent. Popul ations potentially exposed via these

pat hways are assuned to be recreational visitors and
residents (at Thornton Spring). These pathways are assuned
for both the current and future |and use scenari os.

Direct contact with surface soil by offsite (floodplain)
residents along Spring Creek. Surface soil concentrations
along Spring Creek were assunmed to be the sane as sedi nent
concentrations found at Thornton Spring. Potential exposure
of children was considered for incidental ingestion of soil

Direct contact with subsurface soil by onsite workers during
epi sodi ¢ construction/excavation activities. Potentia
exposure is assumed to be via incidental ingestion of and
dermal contact with deep onsite soils. These pathways coul d
occur under both current and future [ and use scenarios

Direct contact with surface soils by daily onsite

(mai ntenance) workers as part of their regular activities.
Potential exposure is assuned to be via incidental ingestion
and dernmal contact with surface soils onsite.

Direct contact with surface soil, surface water, and
sedinent by a trespasser at unfenced portions of the Site
(spray field area). Potential exposure is assuned to be via
incidental ingestion of and dermal contact with soil,
surface water, and sedinent. These pathways were assuned
for both the current and future | and use scenari os.

I nhal ati on of airborne chemcals volatilizing from Thornton
Spring by offsite residents. This pathway was assuned for
both the current and future |and use scenari os

I ngestion of fish caught in Spring Creek. A fish advisory
i nposed by the Pennsylvania Fish and Game Conmi ssi on
limting local fishing to catch-and-rel ease only, has been
in effect within the Study Area since 1982. The future use
scenari o assunes that the fishing advisory is no longer in
pl ace and concentrations in fish remain at the current

| evel s.

I ngestion of beef that may have been raised in the vicinity
of Spring Creek near Houserville Park



Table 7 sumari zes the pat hways of exposure that exist for the current and future uses within the Site and
Study Area.

6.2.1.3 Exposure Scenarios

The exposure assessment identified potential exposure pathways. Six popul ations were identified as having the
potential to be exposed to chemcals originating fromthe Site under both current and future | and use
exposure scenari os.

For current exposure scenarios, the follow ng popul ati ons and pat hways were identified
1 Ofsite residents, assuned to be exposed to chenmicals in

surface water and sedi nent from Thornton Spring and to
ai rborne vapors emanating fromthe spring

Ofsite residents in the floodplain area, assunmed to be
exposed to sedinents fromSpring Oreek and to ingestion of
| ocal | y-rai sed beef;

Onsite episodic worker, assumed to be exposed to chenical s
in subsurface soil during construction or excavation activities

Onsite daily worker, assuned to be exposed to surface soils
as part of mmintenance activities conducted at the Site

Trespassers, assuned to be exposed to chemicals in surface
soil on the unfenced spray irrigation area of the Site and
to chemcals in surface water and sediment in the freshwater
drai nage ditch; and

Recreational visitors, assuned to be exposed to chemcals in
surface water and sedinent from Spring Creek

Under the future land use scenario, all of the above exposure popul ati ons and pat hways were assessed. In
addition, the follow ng popul ati ons and pat hways were consi dered

1 Ofsite resident, assumed to be exposed to groundwater used
as a donestic water supply (via ingestion, dermal contact,
and inhal ati on of vapors during showering); and

Recreational visitors, assuned to consune fish caught in Spring Creek.

Onsite resident, assurmed to be exposed to groundwater used
as a donestic water supply (via ingestion, dermal contact
and inhal ati on of vapors during showering) and surface soils
(via incidental ingestion).

In accordance wi th USEPA Superfund gui dance, the risks for the above pathways were assessed for the
reasonabl e maxi num exposure (RVE) scenario, defined as the highest exposure that is reasonably expected to
occur. Exposure factors used to calculate risks for the RVE were general ly based on default val ues
recommended by USEPA that are a conbinati on of upper-bound and average val ues

6.2.2 Toxicity Assessnent

For all but two of the chenicals of potential concern, toxicological values--reference doses (RfDs) for
non- car ci nogeni ¢ chem cal s and the non-carci nogeni c effects of carcinogens, and cancer slope factors (SFs)
for known, suspected, and possi bl e human carci nogens--derived by USEPA were used in the risk assessnent.

I ndependent eval uati ons of the toxicol ogical potential of mrex and kepone have been perforned by the

Wi nberg Consulting G oup. Toxicol ogical data for mrex were reviewed and an RfD of 2 x 10 4 has been
accepted by USEPA for this chemcal. Winberg has subnitted a petition to the RIS Information Subm ssion
Desk requesting that the USEPA reconsider its cancer slope factor for mrex. Winberg concluded that the
avai |l abl e data on the potential carcinogenicity of mirex would result in calculation of a cancer slope factor
of 0.34-1 (ng/kg/day). The petition is still under review by USEPA, but a prelimnary eval uation of USEPA
concluded that an interimcancer slope factor of 0.53 (ny/kg/day)-1 should be used, since the USEPA has not
yet finalized the proposed adoption of a body weight scaling factor to the 3/4 power instead of to the



current 2/3 power. Al though the body wei ght scaling change will probably be nade, it has not yet been
formally approved. Winberg also subnitted petitions to the IRIS Information Submttal Desk on the oral RfFD
and cancer slope factor for kepone. USEPA Region IIl toxicologists have reviewed the Winberg petitions and
have recomrended that the Wi nberg conclusions be used to calculate human risks in this R report. Wile a
chronic oral RfD for kepone of 6.5 x 10-4 ng/ kg-day was derived, none of the three published studies that
address the carcinogenic potential of kepone provide adequate data for quantitative cancer risk
assessnent and determination of a slope factor. Therefore, kepone was not eval uated for carcinogenic
potential in the risk assessnent.

6.2.3 R sk Characterization

The baseline risk assessment in the RI/FS quantified the potential carcinogenic and non-carcinogenic risks to
human health posed by contaninants in several exposure nedia. The carcinogenic and non-carcinogenic risks
were determ ned for groundwater, surface water, sediment, soil, air, and food (beef and fish).

Carcinogenic risk is presented as the increnental probability of an individual contracting sone form of
cancer over a lifetinme as a result of exposure to the carcinogen. For known or suspected carci nogens
accept abl e exposure levels are generally concentration | evels that represent an excess upper bound

lifetine cancer risk to an individual of between 1.0 x 10-4 (or 1 in 10,000), and 1.0 x 10-6 (or 1 in

1, 000, 000) using information on the rel ationship between dose and response. Risk standards for

non- car ci nogeni ¢ conpounds are established at acceptable levels and criteria considered protective of human
popul ations fromthe possible adverse effects fromexposure. The ratio of the average daily doses ("ADD') to
the reference dose ("RfD') values, defined as the Hazard Quotient, provides an indication of the potenti al
for systemic toxicity to occur. To assess the overall potential for a non-carcinogenic effects posed by
multiple chemcals, a Hazard Index ("H ") is derived by addi ng the individual hazard quotients for each

chem cal of concern. This approach assunes additivity of critical effects of multiple chemcals. EPA
considers any H exceeding one (1.0) to be an unacceptable risk to human health. The current risks and
future risks for each of the exposed popul ati ons are summarized in Table 8.

6.2.3.1 Current Use Scenario

The excess lifetime cancer risk for offsite residents currently exposed to contaninants in Thornton Spring is
2 x 10-6 (or 2 in 1,000,000). The noncarcinogenic hazard index is 0.07. The exposure pathways assune
i ngestion of surface water and sedinents, dernal contact with surface water, and inhal ation of vapors

For the offsite resident who currently lives along or near to Spring Creek, the excess lifetine cancer risk
is 1x 10-6 (or 1 in 1,000,000). The H is 0.06. The exposure pathways assumed are ingestion of Spring
Creek sediments and the indirect pathway of ingestion of |ocally-grown beef.

For the onsite episodic worker, the excess lifetime cancer risk is 5 x 10-7 (or 5 in 10,000,000). The H is
0.4. The exposure pathways assune i ngestion of subsurface soils.

The excess lifetine cancer risk for an onsite daily worker is estimated at 1 x 10-6 (or 1 in 1,000,000). The
non- car ci nogeni ¢ hazard index is 0.04. A daily worker is assumed to be onsite 250 days per year over a
25-year career. The exposure pathway woul d be only via exposed surface soils since buildings and paved areas
constitute a majority of the manufacturing portion of the facility.

For the trespassing scenario, the excess lifetine cancer risk is 9 x 10-8. The H is 0.02. The exposure
pat hways assune ingestion of surface water and sedinment fromthe drai nage ditch area and soils fromthe spray
field, and dermal contact with surface water.

The excess lifetine cancer risk for the recreational visitor of Spring Ceek is estimated at 7 x 10-8. The
non- car ci nogeni ¢ hazard index is 0.0003. The exposure pat hways assune ingestion of sedinment and surface
water, and dermal contact with sedinments of Spring Creek. This scenario assunes that |ocal fisherman return
all fish caught in Spring Creek.

6.2.3.2 Future Use Scenario

The excess lifetinme cancer risk for a future offsite resident, who would utilize groundwater in the area as a
potable water supply is 2 x 10-3 (or 2 in 1,000). The non-carcinogeni ¢ hazard index is 5. The exposure

pat hways for this risk include ingestion of groundwater, surface water, and sedinents, dernal cont act
with groundwater and surface water, and inhalation of vapors.

The excess lifetime cancer risk for a future recreational visitor is 4 x 10-5 (or 4 in 100,000). The H is
1. The recreational visitor is assuned to regularly visit Spring Greek for fishing, wading, and other water
contact activities. This scenario assunes that the fishing advisory is no longer in effect and that
individuals regularly consume fish from Spring Creek.



For the future onsite resident, the excess lifetine cancer risk is 1 x 10-2 (or 1 in 100). The
non- car ci nogeni ¢ hazard index is 1,100. The exposure pathways for this risk include ingestion and
dermal contact of groundwater and soils, and inhalation of vapors.

The risk frompotential future use of Site groundwater is unacceptable. |In addition, risk fromonsite soils
is denonstrated. Therefore, renediation of the groundwater, Thornton Spring surface water, and soils are
war r ant ed.

6.3 Environnmental Ri sk Assessnent

Potential risks to ecological resources (aquatic and terrestrial popul ations) fromchem cal substances
associated with the Site were evaluated in the Environmental Ri sk Assessnent (ERA) which was included in the
Remedi al Investigation (RI) Report. The Site, as defined in the assessnment, includes the Ruetgers- Nease
property plus the offsite drainage areas into which the chemcals of interest may have migrated. Previously
coll ected data on the condition of benthic nacroinvertebrates and fish in Thornton Spring and Spring Creek
were considered in the assessnent, along with a screening-level analysis of exposure and risk to receptor
speci es based on the results of the R chem cal anal yses of surface water, sedinents, soil, and fish tissues.
Fi el d observations describing habitats and fish and wildlife sightings in the area were also factored into

t he assessnent.

Based on the R characterization anal ytical data, past operations at the chem cal facility, the environnenta
fate characteristics, and avail abl e ecot oxi col ogi cal effects data for specific chem cal subst ances, the
assessnent focused primarily on mrex and kepone; however, the volatile organi c conpounds (VOCs) are factored
in as part of the aquatic toxicity tests conducted for the site

Sanpl i ng, chemical analysis, and the eval uation of exposure and potential risk was conducted for six
di stinctive zones or "R sk Managenent Units" (RMJs) within the site area. The RMk are

RMJL - The approxi nmately 15-acre grassy field (former spray
field area) to the sout hwest of the devel oped (fenced
in) portion of the Ruetgers-Nease property;

RMJ2 - The drainage ditch fromthe point at which the
Ruet ger s- Nease groundwater treatnent facility effluent
i s discharged, downstreamto the confluence of the
ditch with Spring Creek (a distance of approxinately
2,000 feet). For the risk characterization, RMR is
further divided into the drainage ditch on Ruetgers-
Nease property (RMJR2A) and the drai nage ditch beyond
the property to the point where it enters Spring O eek (RV2B)

RMJ3 - Thornton Spring fromthe point at which it energes from
the ground to its confluence with Spring Greek (a
di stance of approxi mately 200 feet);

RMM4 - Spring Creek and its riparian zone in the vicinity of
Pi ke Street bridge in Lenmont (upstreamfrom both the
drai nage ditch and Thornton Spring confl uences);

RMJB - Spring Creek and its riparian zone in the vicinity of
Houservill e Park (downstream of both the drainage ditch
and Thornton Spring confluences);

RMJ6 - Spring Creek and its riparian zone in the vicinity of
the Pennsyl vani a Fi sh Conmi ssion Research Station and
Hat chery at Benner Spring (further downstream from RWM5).

These RMJs were sel ected for sanpling and anal ysis based upon their geographic |ocations relative to
potential surface and subsurface sources of chem cals associated with the Ruetgers-Nease facility. Al RMJs,
except RMM, are in the potential migration pathway for chemcals originating fromthe facility. RMA is
upstream fromthe sources and therefore it serves as a "background area" for Spring Creek.

Exposures were based on neasured | evel s where such data were available (i.e., soil, surface water, sedinents
and fish tissue) and on estimated | evel s using generally accepted nodel s of uptake and bi oaccunul ati on for
foodchain transfer. The followi ng indicator receptors were carried through the assessnent, although their
inclusion varies by RMJ fish and aquatic invertebrates, piscivorous birds and manmmal s, insectivorous birds,
and terrestrial predators. Toxicity thresholds were identified or derived for relevant biota based either on



exi sting or recommended guidelines (i.e., anbient water quality criteria or sedinment thresholds). Were
publ i shed gui dance was not available, toxicity thresholds were derived. The quotient nethod for
characterizing potential risk was used for both mrex and kepone in this assessment. The ratio of neasured
or estimated exposure to the established or estimated toxicity threshold gives an indication of relative

ri sk, assumng that the receptors inhabit the area and are continuously exposed to the chenical of concern
In this assessnment, ratios of greater than one were interpreted to indicate ecological risk, while ratios
of less than one indicate no or negligible ecological risk

The ERA carried out in the R, however, used the surrogate approach, which involves extensive assunptions as
the basis for the nodels. Many of the assunptions are unjustified, resulting in an ERA that is not
protective of ecological receptors as a whole. For exanple, the ERA used the assunption that the organic

carbon level of the soil is 5%and the lipid content of the earthwormis 0.85% The carbon content of the
Site soil ranges from1%to 4% (Ref. SCS) and the lipid content of the earthworms is 1.5% (Law ence and
MIllar, 1945). Using the reasonabl e assunption that the average carbon content of the soil is 2.5% and

entering the values of 2.5 and 1.5 into the calculations to derive the bioaccunul ation factor for earthworns,
the results increase nearly four-fold

% 1ipid (Kow
BAF = -----c-ooo---
% car bon (Koc)

These changes exert a change in the environmental effects quotient fromthe 0.05 contained in the Rl to 9.5.

The results of the quotient nethod anal ysis, indicates exceedances of one (ratio of exposure estimate to
chronic toxicity threshold estimate) for all RMJs, except RMJL and RMM. However, assunptions used in the
nodel | ed surrogate found in the Rl are linked to literature sources, but are actually postul ated

toxi cological estimates. They fall into the category of estinmates by virtue of the fact that they are not
linked by specific data to the Site. Since the ERAis not directly linked to the Site, no justification
exi sts for any approach other than the conservative quotient approach

Thi s approach takes the 95% upper confidence |evel and cal cul ates quotients fromthe sinple division of
appropriate chronic criteria levels for all contam nants reported in all nedia. In this way, the results are
conservative and protective of ecological receptors as a whol e

Usi ng this approach, ecological risk is denonstrated for all nedia exam ned. The potential for ecol ogica
risk is very likely denmonstrable in areas not included in the Renedial |nvestigation and ERA (e.g., the flood
plain areas of Spring Creek and downstream beyond the area of RWMU).

6.4 Concl usion

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this ROD, nmay present an i nmnent and substantial endangernent to public health,
wel fare, or the environnent.

7.0 REMEDI AL OBJECTI VES

Remedi al objectives for the Site have been devel oped for each media based on the results of the Baseline Ri sk
Assessnent and the Environmental Ri sk Assessnent, evaluation of chemnical-specific ARARs, the Sunmers Model

results (for natural conditions), and EPA's initial renedial objectives developed early in the Feasibility
Study process. The final Remedial Action bjectives and their values are discussed bel ow for each medi um

7.1 Renedial bjectives for Goundwater and Thornton Spring Surface Water
The Ri sk Assessment indicates that the carcinogenic and non-carcinogenic risks associated with exposure to
contani nated groundwater at the Site exceed acceptable levels and therefore warrant remedial action to clean

up groundwater at the Site. MCLs and MCLGs are currently exceeded within the area of attainnent.

The followi ng renmedi al objectives were devel oped for the groundwater at the Site and Thornton Spring surface
wat er based upon the considerations outlined above:

! Renedi ate contami nants of concern onsite and nitigate
offsite mgration of contam nants of concern in groundwater;

! Restore groundwater quality within the attainnent area; and

! Reduce contami nants of concern in Thornton Spring surface
water to conply with ARARs.



7.2 Renedial bjectives for Onsite Soil

The Ri sk Assessnent indicates that the non-carcinogenic risks associated with exposure to soils at the Site

exceed acceptable levels. |In addition, the Environmental Ri sk Assessnent determined that there are potential
risks to terrestrial environmental receptors at the Site. The Sunmmers Model results indicated that there are
impacts to groundwater associated with the subsurface soil, which are prinmarily a result of potenti al

| eaching of VOCs to groundwater.

The followi ng remedi al objectives were devel oped for the onsite soils at the Site based on the considerations
outlined above:

1 Mtigate | eaching of contam nants of concern from subsurface
soil so as to be protective of groundwater; and,

1 Protect environnental receptors.
7.3 Renedial bjectives for Freshwater Drainage Ditch Surface Water

The Ri sk Assessnent determned that there are no unacceptabl e risks to human health associated with exposures
to freshwater drainage ditch surface water. However, the Environmental Ri sk Assessment determned that the
ri sk quotients exceeded toxicity thresholds for surface water dwelling organisns in the freshwater drainage
ditch. The Pennsylvania surface water quality standards were exceeded for several contam nants of concern.

The followi ng remedi al objective was devel oped for the freshwater drainage ditch surface water based on the
consi derations outlined above:

1 Control the quality of the water entering the freshwater
drai nage ditch to acceptable | evels based on environnental
ri sks and ARARs.

7.4 Renedial bjectives for Freshwater Drainage Dtch Sedinments

The Ri sk Assessnent determned that there are no unacceptabl e risks to human health associ ated with exposures
to freshwater drainage ditch sedinents. However, the Environnental R sk Assessnent determined that sedi nent
quality in the freshwater drainage ditch exceeded toxicity thresholds for sediment dwelling or gani sns.

As was the case for onsite subsurface soils, the | eaching of contam nants of concern fromsedinents in the
freshwat er drainage ditch can inpact groundwater quality. In addition, the freshwater drainage ditch is a
conduit for contam nated runoff draining fromthe Site to Spring Creek.

The followi ng remedi al objectives were devel oped for the freshwater drainage ditch sedinents at the Site
based on the considerations outlined above:

I Mtigate | eaching of contam nants of concern from subsurface
soil so as to be protective of groundwater; and,

1 Protect environnental receptors.
7.5 Renedial bjectives for Spring Creek Surface Water

The Ri sk Assessnent determned that there are no unacceptabl e risks to human health associ ated with exposures
to Spring Oreek surface water. Mrex and kepone were not detected in surface water indicating negligible to
no environnental risks. The Pennsylvania surface water quality standards were exceeded for one cont am nant
of concern.

Consi dering the above, the followi ng renedi al objective was devel oped for Spring Ceek surface water:

1 Control the contaminants of concern entering Spring Creek
(Thornton Spring surface water and, groundwater discharges
fromthe Site) to acceptable | evel s based on ARARs.

7.6 Renedial bjectives for Spring O eek Sedinents

The Ri sk Assessnent determned that there are no unacceptabl e carcinogenic risks to human heal th associ at ed
with exposures to Spring Creek sedinments or fromingestion of fish. However, there are non-carcinogenic
risks fromthe ingestion of fish. Based on the Environnental Ri sk Assessnent, environnental risk is
denmonstrated to biota that inhabit Spring Oreek (both aquatic and terrestrial species).



Consi dering the above, the followi ng renedi al objective was devel oped for Spring Oeek sedinents:

! To reduce the bioavailability of mrex and kepone detected
in Spring Creek sedinments such that fish tissue |evels of
m rex and kepone do not exceed FDA action |levels. FDA has
establ i shed action levels for fish tissue |evels of nmirex
and kepone which are set at 100 -g/kg and 300 :-g/kg, respectively.

8.0 DESCRI PTI ON CF ALTERNATI VES

The Feasibility Study (FS) prepared by Col der Associates (June 1994) evaluated two to four alternatives for
each of the five media/locations to address risks posed by current and potential future exposure to

contam nants at the Centre County Kepone Site. Applicable renediation technologies were initially screened in
the FS based on effectiveness, inplenmentability, and cost. The alternatives nmeeting these criteria were then
eval uated and conpared to nine criteria required by the National Contingency Plan ("NCP'). The NCP requires
that "No Action" alternatives be evaluated as a point of conparison for other alternatives. The

alternatives evaluated for groundwater/Thornton Spring surface water, soils, drainage ditch surface water,
drai nage ditch sediments, and Spring Creek sedinents are described bel ow.

The applicable or relevant and appropriate requirenents (ARARs)for each alternative are not included in this
section. A discussion of all ARARs for the selected remedy is contained in Section 11.2.

8.1 Goundwater and Thornton Spring Surface Water GNTS-1 No Action

Estimated Capital Costs: $0

Esti mat ed Annual O8M Costs: $88, 500
Estimated Present-Wrth Costs: $1, 100, 000
Estinmated I nplementation Tinme: |mediate

The NCP requires that EPA consider a "No Action" alternative for every site to establish a baseline for
conparison to alternatives that do require action. Under this alternative, the current groundwater
extraction and treatnent systemwould be terminated. This alternative provides only for routine groundwater
and surface water sanpling to nonitor changes in water quality at the Site and Thornton Spring.

GNTS-2 Limted Action

Estimated Capital Costs: $30, 000

Esti mated Annual O8M Costs: $547, 000

Esti mated Present-Wrth Costs: $6, 814, 000
Estimated Inplenmentation Tine: |nmediate

This alternative includes continued nonitoring and operati on of the existing groundwater extraction and
treatnent systemand institutional controls for Thornton Spring. The groundwater woul d continue to be punped
to the filter bag unit for solids removal and then to a decanter for free product separation. The
groundwater will flow through the existing packed bed, counter-current air stripper to an equalization tank
prior to introduction into granular activated carbon (GAC) adsorbers. Treated groundwater woul d continue to
be discharged to the facility's surface water systemin accordance with the existing National Poll utant

Di scharge El i mnation System (NPDES) discharge permt. Spent carbon will continue to be shipped offsite for
regeneration. The spent filter bags will continue to be collected in 55-gallon druns and characterized for
proper disposal. Sanpling of groundwater fromnonitoring wells and Thornton Spring surface water is
included. Fencing will be constructed around the Thornton Spring area. Institutional controls such as
deed restrictions will be inplemented at Thornton Spring.

GW TS-3 G oundwat er Source and M gration Control

Estimated Capital Costs: $2,700, 000

Esti mated Annual &M Costs: $491, 000

Esti mated Present-Wrth Costs: $9, 052, 000
Estimated I nplementation Tine: 30 years

This alternative would include a new or suppl enental groundwater source control systemand a mgration
control system The cost estimates for this alternative are based upon utilizing ten (10) source control
well's (seven new) in the plant production area and eighteen (18) migration control wells (twelve new) |ocated
near the downgradient property boundary. However, the actual nunber and |ocation of source and mgration
control wells will be determ ned foll ow ng additional hydrogeol ogi c characterization that will be conducted
during the renedial design phase.



The anticipated flowrate for the groundwater extraction systemw || be approxinately equal to the average

annual discharge rate at Thornton Spring, approximately 240 gal |l ons per minute. Goundwater punped fromthe
extraction systens will be treated in an upgraded onsite treatnent system the existing air stripper and
GAC system woul d be upgraded and sized for higher flow rates. A free product phase separation systemw || be
installed for recovery in the equalization tank. The treatment systemw ||l be designed to reduce or renove
Site-related VOCs in the extracted groundwater, unattended, on a continuous 24 hour per day per f or mance
basis. The ultinmate objective of this alternative is to restore the contam nated groundwater and surface

wat er to background levels, if technically practicable. The effluent would be discharged to the facility's

surface water system consistent with NPDES permt requirenments. Spent carbon will be shi pped offsite
for regeneration. The spent filter bags will be collected in 55-gallon drums and will be characterized for
proper disposal. Periodic nmonitoring of the influent and the effluent is included to evaluate the

effectiveness of the treatment system In addition, the surface water from Thornton Spring will be nonitored
prior to initiating operation of the groundwater extraction system The purpose of the nonitoring is to
establ i sh the basel i ne contam nant concentrations at Thornton Spring and eval uate the perfornance of the
groundwat er extraction systemduring operation. This alternative also includes sanpling of groundwater from
nonitoring wells and Thornton Spring surface water.

The final design of this alternative will undergo an analysis to deternine the projected thermal effects to
Spring Creek. |If necessary, mitigation plans will be included as part of the renmedial design to naintain the
exi sting thermal regime of Spring O eek.

Institutional controls such as deed restrictions will be inplemented for Thornton Spring, as well as
mai ntai ning the current zoning for the Site as industrial use. Fencing will be constructed around the
Thornton Spring area. For costing purposes, the renediation tinme for groundwater source and migration
control was based on 30 years (the naxi mum period of performance used by EPA for costing purposes).

GN TS-4 G oundwat er Source Control and Thornton Spring Surface Water In-situ Treatnent

Estimated Capital Costs: $4, 340,000

Esti mated Annual O8%M Costs: $832, 000

Esti mated Present-Wrth Costs: $14, 926, 000
Estimated Inplenmentation Tine: 30 Years

This alternative retains the groundwater source control wells presented in Alternative GNTS-3. However, an
in-situ treatnent systemfor Thornton Spring surface water would be utilized instead of a systemof onsite
mgration control wells. An in-situ GAC bed would be installed at Thornton Spring to renove organic
constituents fromthe surface water. The cost estimates for this alternative are based on utilizing ten (10)
source control wells (seven new) in the plant production area, in-situ GAC treatnent for Thornton Spring
surface water, a clear well at Thornton Spring to equalize flowto the GAC treatnent system and upgrade of
the existing onsite treatment systemas described in alternative GNTS-3. However, the actual nunber and

l ocation of source control wells will be determ ned follow ng additional hydr ogeol ogi ¢ characterization
that will be conducted during the renedial design phase.

The anticipated flowrate for the groundwater extraction wells is approxinmately 20 gpmto 40 gpm The
treatment plant at Thornton Spring must be capable of treating an average of 250 gpm and up to 3,000 gpm
Both treatnment systenms will be designed to reduce or renove the Site-related VOCs in the extracted

groundwat er and surface water, unattended, on a continuous, 24 hour per day performance basis. The ultimate
objective of this alternative is to restore the contani nated groundwater and surface water to backgr ound
levels, if technically practicable. The effluent fromthe extraction wells would be discharged to the
facility's surface water system consistent with NPDES permit requirenents. Treated spring water woul d be

rel eased to the surface flow system Spent carbon will be shipped offsite for regeneration. The spent
filter bags will be collected in 55-gallon drums and will be characterized for proper disposal. Periodic
nmonitoring of the influent and the effluent is included to evaluate the effectiveness of the treatnent
system This alternative also includes sanpling of groundwater fromnonitoring wells and Thor nt on

Spring surface water.

The final design of this alternative will undergo an analysis to deternine the projected thermal effects to
Spring Greek. |If necessary, mitigation plans will be included as part of the renedial design to naintain the
existing thermal reginme of Spring O eek.

Institutional controls such as deed restrictions will be inplenented for Thornton Spring, as well as

mai ntai ning the current zoning for the Site as industrial use. Fencing will be constructed around the
Thornton Spring area. For costing purposes, the renediation tinme for groundwater source control and
Thornton Spring surface water in-situ treatnent was based on 30 years (the maxi num peri od of perfornance used
by EPA for costing purposes).

8.2 Subsurface Soils



SS-1 No Further Action

Esti mated Capital Costs: $0

Estimated Annual O8M Costs: $0

Estimated Present-Wrth Costs: $0
Estimated Inplenmentation Tine: |nmrediate

Interimsoil renediation was perforned at the Site prior to performance of the RI. Under this alternative,
no additional soil remediation will be perforned.

SS-2 Excavation/ O fsite Disposal

Estimated Capital Costs: $4, 224,000

Esti mated Annual O8M Costs: $1, 500

Esti mated Present-Wrth Costs: $4, 243, 000
Estimated Inplenentation Tine: 1 Year

Under this alternative, contanmi nated soils fromthe nore isol ated and unobstructed areas on the Ruetgers-

Nease property woul d be excavated where the concentrations of VOCs in soil exceed |levels that are protective
of groundwater (see Table 9). These areas include, but are not limted to, the Forner Drum Stagi ng Area, the
Desi gnated Qutdoor Storage Area, and the Tank Farm Building #1 Area (see Figure 12). Soils would be sanpl ed

and anal yzed for waste characterization prior to disposal at an offsite RCRA permtted subtitle C
hazardous waste landfill. |If required, thermal treatnment of the excavated soil would be used to nmeet RCRA

| and di sposal regulations contained in 40 CF. R Part 268. For cost estinmating purposes, it was estinmated
that 6,000 cubic yards of soil would be excavated and RCRA | and di sposal restrictions would not apply.
Fol | owi ng renoval of the contaminated soils, all areas would be backfilled with structural soil. The final
six inches of fill will be topsoil and the areas will be vegetated to prevent erosion. Site regrading, with

nodi fications to the surface drainage system nmay be perforned under this alternative.

Institutional controls such as deed restrictions will be inplemented for the property, as well as maintaining
the current zoning for the Site as industrial use. Fencing will be extended around the Site to include the
former spray field and former drum staging area.

SS-3 Soil Vapor Extraction

Estimated Capital Costs: $1,086, 000

Esti mated Annual O8M Costs: $151, 000

Esti mated Present-Wrth Costs: $2,477, 000
Estimated Inplenmentation Tine: 15 Years

The soil vapor extraction (SVE) alternative will be designed to renove Site-related contam nants fromthe
unsaturated zone soils where they exceed | evels that are protective of groundwater. Soil vapor extraction
consi sts of a network of extraction wells connected to the suction side of a vacuumextraction unit. Under
this alternative, two SVE systens, one in the plant production area and one in the spray field area woul d be
constructed with independent treatnent systens for each. The extracted vapors will be destroyed nost likely
through catal ytic oxidation treatnent. Because of the relatively | ow hydraulic conductivity of the soils
in the plant area, hydrofracturing of the soil may be required to increase the effective radius of the SVE
wells. A performance test nmay be needed during the renedial design phase to further evaluate the
effectiveness of soil hydrofracturing at the Site. A pilot test may be necessary to obtain data to support
the design of an SVE well system

Institutional controls such as deed restrictions will be inplenented for the property, as well as maintaining
the current zoning for the Site as industrial use. Fencing will be extended around Site to include the
former spray field and former drum staging area.

SS-4  Cappi ng

Estimated Capital Costs: $1,896, 000
Estimated Annual O8&M Costs: $11, 500

Esti mated Present-Wrth Costs: $2,039, 000
Estimated Inplementation Tine: 1 Year*

This alternative would involve capping all the areas of contam nated surface and subsurface soils on the
Ruet ger s- Nease property to reduce infiltration and associ ated | eaching of contam nants of concern to the
groundwater. The cap woul d be made of structural concrete in the areas near the operating facilities and
cover approximately 85,500 square feet. |In nore isolated areas, such as the fornmer spray field area and



former drum storage area, approxi mately 24,500 square feet of cap would be nade of a 20-m| to 60-ml

synt heti c geonenbrane, covered with geotextile, and then covered with approxinately 2 feet of soil with
vegetative cover. The areas to be capped woul d i ncl ude the sane areas depicted on Figure 12. Sone surface
regrading may be necessary to redirect surface water fromlow | ying areas.

Institutional controls such as deed restrictions will be inplemented for the property, as well as maintaining
the current zoning for the Site as industrial use. Fencing will be extended around the Site to include the
former spray field and former drum staging area.

8.3 Freshwater Drainage Ditch Surface Water
FWDDY SW1 No Action

Esti mated Capital Costs: $0

Esti mated Annual &M Costs: $48, 000

Esti mated Present-Wrth Costs: $596, 000
Estimated Inplenentation Tine: |mediate

No renedial activities will be undertaken for the surface water in the Fresh Water Drainage Ditch (FWD)
under the No Action alternative. However, surface water discharge nmonitoring will continue in accordance
with the NPDES pernit under this alternative.

Common Components for Alternatives FWDDY SW2A and 2B

Upgr adi ng physical facilities for control of surface water and the utilization of the Site's hazardous

nmateri al s nanagenent prograns to protect surface water discharge will be comon to alternatives FADD SW2A
and 2B. Measures will include inmprovenments to the surface water discharge systems to reduce potenti al
groundwat er infiltration into underground piping and, eventually, discharging into the FWDD. Specifically,
stormvater collected fromthe active tank farm secondary contai nment system and roof drains from production
buil dings will be channeled to the groundwater treatnent plant for treatnent prior to discharge to the FWD.
Secondary contai nment systens will be provided to areas around the plant such as the outdoor nmateri al

subst ance contai ner storage, tank storage, and tank/trailer |oading/unloading areas and coating these systens
with an inperneabl e/ wear resistant material. The discharge systemto the FWD fromthe treatnent plant and
stormnat er catch basins will be inproved. Also included will be the use of hazardous material managenent
practices devel oped at the Site to reduce the potential for releases. Site regrading nay be perforned to
enhance this alternative. Stormmater runoff fromthe Ruetgers-Nease facility would continue to be di scharged
to the surface water systemthrough the FWDD and nonitored nmonthly in accordance with the NPDES permts.
Quarterly sanpling and analysis of the ditch discharge for VOCs and sel ect inorganic paraneters will be
perforned as well as biannual sanpling and analysis for mrex, kepone, and photom rex.

FWDDY SW2A Source Control Measures; Reconstruct Existing Surface Water Drai nage Pi pes

Estimated Capital Costs: $663, 000

Esti mat ed Annual O8M Costs: $71, 500

Esti mated Present-Wrth Costs: $1, 550, 000
Estimated I nplenmentation Tine: 6 Mnths

Under this alternative, approximately 920 linear feet of the existing underground surface water discharge
lines will be repaired or replaced to elimnate contam nants of concern fromentering the surface water of
the FM\DD. Al of the common conponents stated above are included.

FWDDY SW 2B Source Control Measures; Plug Existing Surface Water Drai nage Pipes and Replace with
Abovegr ound Pi pes

Estimated Capital Costs: $544, 000

Esti mated Annual O8%M Costs: $55, 500

Esti mated Present-Wrth Costs: $1, 233, 000
Estimated I nplenmentation Tine: 6 Mnths

Under this alternative, the existing underground surface water discharge lines will be plugged and repl aced
with an aboveground systemto elimnate contam nants of concern fromentering the surface water of the FWD.
The aboveground systemwi || be approxi mately 920 |linear feet in total length. Al conmon conponent s st at ed
above are incl uded.

8.4 Freshwater Drainage Ditch Sedinents

FWDDY SED-1 No Further Action



Estimated Capital Costs: $0

Estimated Annual O8M Costs: $0

Esti mated Present-Wrth Costs: $0
Estimated I nplenmentation Tinme: |mmediate

FWDD sedi nent renedi ati on was perforned at the Ruetgers-Nease facility prior to perfornmance of the R.
Therefore, the No Further Action alternative consists of no additi onal FWD sedi nent renedi ati on.

FWDDY SED- 2 Excavation and Soil Lined Ditch

Esti mated Capital Costs: $351, 000

Esti mat ed Annual O8M Costs: $14, 900
Esti mated Present-Wrth Costs: $536, 000
Estimated I nplenmentation Tine: 6 Mnths

This alternative will involve excavati on of approxinmately 500 |inear feet of contam nated sedinents in the
upper forked portion of Section A of the FWDD to levels that are protective of groundwater and environnental
receptors (see Table 9). Conventional excavation equi pnent (backhoe, etc.) woul d be used to renove the

sedinents to a depth of approxinately 4 feet deep. The FS estinmated that approxinmately 400 cubi ¢ yards of
sedinents are contam nated in the upper forked section of the FWDD. The excavated areas woul d be backfill ed
with clean fill and seeded with a vegetative cover to prevent erosion. Excavated sedinents woul d be di sposed
of at an offsite RCRA pernitted subtitle C hazardous waste landfill. |If required, thermal treatment of the
excavated soils would be used to neet applicable RCRA | and di sposal regul ations contained in 40 CF.R Part
268. However, for costing purposes, it was assuned that RCRA | and di sposal regul ati ons would not apply and
that soil could be disposed of at a hazardous waste landfill.

FWDLY SED- 3 Concrete Lined Ditch with Limted Excavation

Estimated Capital Costs: $200, 000

Esti mated Annual O8%M Costs: $20, 500
Esti mated Present-Wrth Costs: $454, 000
Estimated Inplenmentation Tine: 6 Mnths

This alternative woul d excavate the top 6 inches to 1 foot of sedinents in the upper forked portion of
Section A of the FWDD (approxi mately 500 linear feet). The anount of excavation required (140 cubic yards)

is estinmated to be that which is necessary to shape and grade the ditch for concrete |iner pl acenent .
The excavated sedi ments woul d be di sposed of at an offsite RCRA permitted subtitle C hazardous waste
landfill. If required, thermal treatment of the excavated sedinents would be used to nmeet applicabl e RCRA

I and di sposal regul ations contained in 40 CF.R Part 268. However, for costing purposes, it was assuned
that RCRA | and di sposal regul ations would not apply and that sedi ments coul d be di sposed of at a hazardous
waste |andfill.

8.5 Spring Creek Sedinents
Common Conponent s

Limted data was available for riparian-area soils of Spring Creek during the RI. A conmon conponent to all
alternatives for Spring Creek sedinents is a phased sanpling programfor Spring Creek riparian-area soils,
including the | ower portion of the FWDD, Thornton Spring outlet and drai nage channel, and deposi tional
areas beyond the Benner Fish Hatchery. The first phase woul d i nvol ve mappi ng the depositional areas and
sanpling the nost likely places where contam nation nay be found. If concentrations of mirex or kepone are
found in excess of a trigger |evel which will be established during remedial design, an intensive grid
sanpling and analysis effort will be required. The sanpling results fromboth phases will be sunmmarized and
environnental risks calculated. The riparian-area soils will be addressed as part of the ROD for OR. The
preci se scope of this sanpling programw || be determi ned during the renedial design phase. Therefore, cost
estimates are not included in the FS.

SC-1 No Action

Estimated Capital Costs: $0

Esti mated Annual O&M Costs: $0

Esti mated Present-Wrth Costs: $0
Estimated Inplenmentation Tine: |mrediate

The NCP requires that EPA consider a "No Action" alternative for every site to establish a baseline for
conparison to alternatives that do require action. Under this alternative, no renedial activities would be
perforned for sedinments in Spring Greek. This alternative assunes that the current "catch and rel ease"



fishing advisory is not in effect for Spring Creek and source control renedi ation of FWD sedi ments and
groundwat er/ Thornton Spring water will not be inpl ermented.

SC-2 Institutional Controls and Mnitoring

Esti mated Capital Costs: $0

Esti mated Annual &M Costs: $39, 000

Esti mated Present-Wrth Costs: $482, 000
Estimated Inplenentation Tine: |mediate

Under this alternative, the present "catch and rel ease" fishing advisory on Spring Oreek woul d be tenporarily
mai ntai ned as an institutional control. Continued nmonitoring of Spring Creek fish tissue and stream channel
sedi nents woul d be conducted for up to 30 years to support cancelling the advisory in the future.

No intrusive remedial activities in Spring Creek woul d be conducted in this alternative and therefore,
adverse inpacts to the Spring Creek ecol ogi cal systens are avoi ded.

SCG-3 Hydraul i c/Vacuum Dr edgi ng

Estimated Capital Costs: $19, 400, 000

Esti mated Annual OSM Costs: $48, 500

Esti mated Present-Wrth Costs: $20, 000, 000
Estimated Inplenmentation Tine: 2 Years

This alternative would involve the use of a hydraulic or vacuum dredger to renove sedinments with mrex and
kepone concentrations in excess of 10 :g/kg from depositional areas of Spring Creek. Approxinmately 15,100
cubi ¢ yards of sedi ments woul d be dredged from Thornton Spring to the Benner Fish Hatchery (approximately a 5
mle stretch). Direct access through and along the floodplain and riparian zones to the Spring Creek stream
channel is required for equi pment operation. The hydraulic and/or vacuum dredgi ng equi prent woul d renove
significant quantities of water along with the sedinent. The renoved sedi ments woul d be dewatered and
subsequently transported offsite to a RCRA permitted subtitle C hazardous waste landfill for disposal.

Water, renoved along with the sediments, would be treated and returned to the stream Areas where sedi nents
are renoved will be backfilled with a substrate simlar to and conpatible with the natural substrate in the
stream Inplenentation of this alternative may have a detrinental inpact on the environnental quality of the
ar ea.

I'n addition, continued nonitoring of Spring Creek fish tissue and stream channel sedinents woul d be conducted
for up to 30 years to support cancelling the advisory in the future.

SC-4 Line Stream Channel

Estimated Capital Costs: $11, 416, 000

Esti mated Annual O8%M Costs: $58, 100

Esti mated Present-Wrth Costs: $12, 136, 000
Estimated Inplementation Tine: 2 Years

This alternative would provide contai nment of sedinents with mrex and kepone concentrations in excess of 10
g/ kg fromdepositional areas of Spring Creek from Thornton Spring to the Benner Fish Hatchery
(approximately 5 mles). Pervious geotextile material will be laid on top of the existing sedinent
depositional areas. Followi ng the placenent of the geotextile, rip-rap and/or gravel will be placed on top
of the geotextile liner as ballast, erosion protection, and to provide a nore ecologically conpatible
substrate for |ower trophic organisns. The rip-rap/gravel |ayer woul d be approxinately 16 inches in

t hi ckness. Large debris and boulders will have to be renoved prior to placing the geotextile to avoid
damage. Direct access through and along the floodplain and riparian zones to the Spring Ceek stream channel
is required for equi pment operation. Hydraulic controls, such as flood control walls or |evees would be
constructed along the riparian zone, to mtigate the increased potential for scouring, erosion, and fl oodi ng
of the stream banks.

In addition, continued nonitoring of Spring Creek fish tissue and stream channel sedinents woul d be conducted
for up to 30 years to support cancelling the advisory in the future.

9.0 SUWARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

The remedial action alternatives for the groundwater/Thornton Spring surface water, soils, drainage ditch
surface water, drainage ditch sedinments, and Spring C eek sedinents described in the previous section were
eval uated using the nine evaluation criteria as described below. The resulting strengths and weaknesses of
the alternatives were then weighed to identify the alternative providing the best bal ance anong the nine



criteria.
Summary of Nine Criteria

In selecting EPA's preferred alternative, EPA eval uated each proposed renmedy against the nine criteria
specified in the National Contingency Plan. The alternative nust first satisfy the threshold criteria
Primary Balancing criteria are used to weigh the tradeoffs or advantages and di sadvant ages of the
alternatives. Finally, after public comrent has been obtained, the nodifying criteria are considered
is a summary of the nine criteria used to evaluate the remedial alternatives.

Threshold Oriteria

1 OQverall protection of human health and the environnent:
Wiet her the renmedy provides adequate protection and how risks
posed through each pathway are elimnated, reduced, or
controll ed through treatnent, engineering controls, or
institutional controls.

Conpliance with ARARs: Wether or not a renedy will neet al
applicable or relevant and appropriate requirements ("ARARs")
of Federal and State environmental statutes and/or whet her
there are grounds for invoking a waiver

Primary Balancing Oriteria

1 Lona-termeffectiveness and permanence: The ability of the
remedy to afford long term effective and permanent
protection to human health and the environment along with the
degree of uncertainty that the alternative will prove successful

Reduction of toxicity, mobility, or volume through treatnent
The extent to which the alternative will reduce the toxicity,
nmobi lity, or volune of the contam nants causing the site risks.

Short-termeffectiveness: The tine until protectionis

achi eved and the short termrisk or inpact to the comunity,
onsite workers, and the environment that nay be posed during
construction and inplementation of the alternative

I npl emrentability: The technical and administrative
feasibility of a remedy, including the availability of
material s and services needed to inplenent that renedy.

Cost: Includes estimated capital, operation and mai ntenance
and net present worth costs.

Modi fying Oriteria

1 State Acceptance: Wether the Commonweal th concurs with,
opposes, or has no comment on the selected remedy. The
Commonweal th concurs with the renedy and therefore this
criteria will not be discussed further

Communi ty Acceptance: Wiether the public agrees with the
sel ected remedy. A public meeting was held Cctober 19, 1994
in State Col | ege, Pennsylvania. Comments received fromthe
public neeting and comrents received in witing during the
public coment periods are referenced in the Responsiveness
Summary attached to this Record of Decision. The comunity
favors the selected renedy and therefore, this criteria wll
not be discussed further

9.1 Conparative Analysis of Alternatives for G oundwater and Thornton Spring Surface Water

Overall Protection. Since GNTS-1 (No Action) and GNTS-2 (Linited Action) would neither elimnate nor

The

Bel ow

reduce to acceptable levels the threats to human health or the environnent presented by contam nation at the

Site, they are not protective and therefore, will not be discussed in the renmai nder of this analysis.



Alternatives GNTS-3 and GNTS-4 will conply with PADER s groundwater ARARs which require that groundwater
cont ai ni ng hazardous substances be renmedi ated to background quality, or MCLs, whichever is nore stringent,
and woul d protect human heal th because they significantly reduce the risk associated with the ingestion and
i nhal ati on of contam nated groundwater by treating the plume. However, GNTS-3 is considered to provide
greater protection since groundwater containing contanm nants of concern would not migrate through the

attai nnent area to Thornton Spring.

Conpliance with ARARs. ARARs will be net by all the renedial alternatives with the exception of the No
Action and the Limted Action alternative. Aternatives GNTS-3 and GNTS-4 will conply with the
Commonweal th of Pennsyl vani a's standards requiring that groundwater containing hazardous substances be
remedi ated to "background" quality as set forth in 25 PA Code § 8§ 264.97(i), (j), and 264.100(a)(9), or MlLs,
whi chever are nore stringent. Any surface water discharge of treated effluent will conply with the
substantive requi rements of the National Pollutant Discharge Eimnation System ("NPDES') discharge

regul ations set forth in 25 PA Code § 92.31, and the Pennsylvania Water Quality Standards (25 PA Code §
93.1-93.9).

Wth respect to location-specific ARARs, Alternatives GNVTS-3 and GNTS-4 would conply with the EPA's G ound
Water Protection Strategy Policy for a Jass | aquifer, which is a TBC standard. Alternatives GVNTS-3 and
GNTS-4 woul d protect current and potential sources of drinking water and waters havi ng ot her benefi ci al
uses.

Alternatives GNTS-3 and GN TS-4 whi ch include groundwater and surface water remedi ati on, woul d neet the
performance standards as set forth in Section 10.1 of this RCD relating to groundwater renediation and
treatment.

Alternatives GNTS-3 and GV TS-4 woul d neet all location and action-specific ARARs relating to activities
perforned as part of the remedy, including Federal and State air emi ssion requirenments and treatnent,
storage, and disposal requirements for any hazardous and solid wastes generated during the groundwater
treatment process.

Long-term Ef f ecti veness and Permanence. Once cl ean-up goal s have been net, contam nant concentrations in the
groundwat er aquifer will be permanently reduced to acceptable levels by Alternatives GNTS-3 and GNTS-4. The
tinme for inplenentation is estimated to be the nost rapid for GNTS- 3.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Aternatives GNTS-3 and GNTS-4 incl ude
recovery and treatment of the contam nated groundwater and will therefore significantly reduce the toxicity,
nobi lity, and volume of the contaninants of concern by renoving them GNTS-3 will collect and treat the
contami nants of concern, nore effectively and at the source before migration into the attai nnent areas,
thereby reducing the toxicity, nobility, and volune of the contam nants of concern at the Site.

Short-termeffectiveness. Alternative GNTS-4 will have larger potential exposure risks associated with the
construction and operation of the in-situ treatment systemat Thornton Spring. In-situ treatnent, if
successful, will potentially have short-termreductions in exposure risks at Thornton Spring, simlar to
those achieved by GNTS-3, but it may al so have contam nants of concern in the groundwater in sonme of the
attai nnent area during the period of inplenentation. GNTS-3 has a |ow potential risk of renedial worker
exposure to contam nants of concern associated with the installation of the extraction well systems. The
time for inplenentation of the renedial actions and attaining RAGCs is shorter for GNTS-3 than for GNTS- 4.
Further, mtigation of contam nants of concern in the attainment area will be acconplished earlier in the

i npl enent ati on peri od.

Inmpl emrentability. GNTS-3 and GNTS-4 use established technol ogi es which are readily inplenentable.
Enhancenent of the migration control wells under GNTS-3 is | ess commbn and nmay require a pre-desi gn study.
GNTS-4 involves a relatively unique application which will be difficult to design and inpl enent,
especially with the large flow variations observed at Thornton Spring.

Cost. Capital and operation and nai ntenance costs are summarized in Table 10. The estimated present-worth
costs of the selected Alternative (GWTS-3) is estimated at $9,052,000. Al ternative GNTS-3 is less
costly than Alternative GNTS-4 and provi des the sanme degree of risk reduction.

9.2 Conparative Analysis of Alternatives for Subsurface Soils

Overall Protection. EPA has devel oped cleanup |levels for all contaninants of concern with the objective of
renmovi ng contani nated soil that has the potential to migrate to groundwater. Alternatives SS-1 (No Further
Action) and SS-4 (Capping) will neither elimnate nor reduce the soil contam nation to acceptable |evels,
except by natural attenuation. Therefore, they will not be discussed further. Aternatives SS-2 (Excavation)
and SS-3 (Soil Vapor Extraction) provides the highest | evel of overall protectiveness because it will result
in the permanent renoval of all VOC contam nants of concern for the soils at the Site. However, the use of



SVE has limted application at the Site.

Conpliance with ARARs. There are no ARARs that are pertinent for the devel opment of clean-up levels for the
contam nated soil at the Site. The equations used to develop soil clean-up criteria for contaninants of
concern in soil for the site require the use of an acceptable standard for groundwater. The groundwater
criteria are used to back calculate the soil criteria. Section 264.97(i), (j) and 264.100(a)(9) of Title 25
of the Pennsyl vania Code sets forth standards that are ARARs for groundwater. The Commonweal t h of

Pennsyl vania naintains that this requirenment to renediate to background is found in other |legal sources. In
addi tion, the Pennsylvani a Departnent of Environnental Resources docurment entitled "C eanup Standards for
Cont ami nated Soils", dated Decenber 1993, is a "To Be Considered" (TBC) requirenent that establishes soil

cl eanup standards deened to be acceptabl e under the residual waste regul ations. The regulation and the

gui dance docunent were used in the devel opnent of the soil clean-up criteria. Aternatives SS-2 and SS-3
will meet the soil clean-up criteria.

Kepone is an origin RCRA |isted waste as discarded material Ul42 and is addressed under RCRA in 40 C. F. R
Part 268 which describes the prohibitions on | and di sposal of various hazardous wastes. Since contam nants
will exist in the soil excavated under Alternative SS-2, the soil will first be tested to determne if
kepone concentrations are above the risk-based concentration of 160 ppb. |f kepone concentrations are bel ow
160 ppb, the soil will be tested to determine if it is a RCRA characteristic waste in accordance with 40
C.F.R 8 261.24 by the Toxic Characteristic Leaching Procedure ("TCLP'). |If it is determined to be hazardous
wast e or kepone concentrations are above 160 ppb, the renedy will be inplemented consistent with the
substantive requi rements, which are relevant and appropriate, of PA Code § § 262.11 and 262.12 (relating to
hazar dous waste determnation and identification nunbers), 25 PA Code 262.20-262.23 (relating to manifesting
requirenents for offsite shipnments of spent carbon or other hazardous wastes), and 25 PA Code § § 262.30 -
262.34 (relating to pretransport requirenents); 25 PA Code § § 263.10 - 263.31 (relating to transporters of
hazardous wastes); and with respect to the operations at the Site generally, with the substantive

requi renents of PA Code § § 264.10 - 264.56 and 264.170 - 264.178 (in the event that hazardous waste
generated as part of the renmedy is nanaged in containers), 25 PA Code § § 264.190 - 264.199 (in the event
that hazardous waste is nmanaged, treated, or stored in tanks); and if prohibited by |and disposal
restrictions, 40 CFR Part 268. EPA does not presently have sufficient information to deterni ne whether the
constituents are hazardous wastes; however, as noted above, EPA shall require the performance of kepone and
TCLP testing to address this and 40 CFR § 268.50 (prohibitions on storage of hazardous waste) which are

rel evant and appropriate.

Long-term Effecti veness and Permanence. Alternative SS-2 provides a high level of |long-termeffectiveness
and permanence because it will result in the permanent renoval of the contam nants of concern in the soils at
the Site. However, SS-2 may not be feasible in sone |ocations since the facility nust remain operational.
Alternative SS-3 may be effective for neeting clean-up goals in specific areas. The degree of effectiveness
attai ned by SS-3, however, nust be verified by a post-treatment soil sanpling nmethod which is less reliable
than the post-excavation soil sanpling nethod associated with SS-2.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternatives SS-2 and SS-3 will result in
permanent reduction in the toxicity, nobility, and volume of the contaninants of concern at the Site because
the contami nants will either be permanently destroyed or renoved fromthe Site. However, SS-2 cannot be
perforned in the plant area and SS-3 has very limted application at the Site.

Short-term Effectiveness. Alternative SS-3 will have fewer short-terminpacts associated with Site

di sturbance. Short-terminpacts associated with Alternative SS-2 include the disruption of the Site
associated with renoving and replacing soil, and physical risks involved in any activities where heavy

equi pnent is used. Inplenentation of SS-2 would require less tine than SS-3, because excavation requires
less tine to inplement than soil vapor extraction. SS-2 has linited risks associated with the excavation and
haul i ng of soils with contam nants of concern. SS-3 has greater potential exposure risks associated with

i npl enentation, due to the drilling and renoval of VOCs fromthe soil. The off-gas fromthe SVE systemw ||
require nmonitoring to ensure that it conplies with relevant health-based standards.

Inpl erentability. The excavation alternative (SS-2) does not require specialized equi pnment and uses routine
construction procedures so it is easily inplenented. SS-2 will require personnel experienced in hazardous
materials handling and transport. Soil Vapor Extraction (SS-3) requires experienced personnel and

speci al i zed equi pnent. Furthernore, SVE nay not be feasible at the Site and can only be used in specific
areas. The | ow hydraulic conductivity of the soils (about 10-7 cnis) and the perched water table conditions
nmake this alternative potentially infeasible. Difficulties may al so be encountered by the expected need for
hydrof racturi ng near an active plant building, and placenent of the SVE piping through the plant area.

A pilot study should be perforned to provide data to support the design of an SVE well system

Cost. Capital and operation and nmi ntenance costs are summarized in Table 10. The Soil Vapor Extraction
alternative (SS-3) woul d have the | ower net present-worth costs at $2,477,000 when conpared to SS-2.



9.3 Conparative Analysis of Alternatives for Freshwater Drainage Ditch Surface Water

Overall Protection. Wth Alternative FWDDY SW1, contaminants of concern will continue to exceed

chem cal -specific ARARs and potentially mgrate in the surface water. Therefore, it will not be discussed in
the remai nder of this analysis. PFWD SW2A and 2B (Source Control) is to reduce |oading of contaninants of
concern to the freshwater drainage ditch surface water. Both of these alternatives will acconplish this by a
conbi nation of inprovements to the surface water collection and di scharge systens at the Site and conti nued
materi al managenent at the plant. Material nanagenent prograns inplenmented at the Site include: a waste
mnimzation program a spill prevention and contingency plan, strict hazardous naterial handling protocols,
and a best nmnagenent practices program FWD SW2A and 2B both include changes to the physical surface

wat er system by diverting drain discharges to the treatment plant for collection, replacing the underground
lines discharging to the freshwater drainage ditch, and upgrading the surface water nanagenent plan.

Conpl i ance with ARARs. Both alternatives FWDDY SW2A and 2B will reduce | oadi ng of contam nants of concern to
the freshwater drainage ditch surface water. |Inprovenents to the existing stormwater drainage system or
redesign of the systemwi |l meet the action-specific requirenments of the county's stormater

managenent pl an under the Pennsyl vania Storm Water Managenent Act (32 P.S. § § 680.1 - 680.5 and § 680. 13,
and 25 PA Code 111.14). Construction of the inprovenents and regrading will be perfornmed in accordance with
Soil and Water Conservation Regulations (Title 25, PA Code Chapter 102.1 - 102.32) to neet the requirenents
of the control of soil erosion and sedinmentation resulting fromearthnoving activities. The discharge of
stormwater will meet the requirenents of the Pennsylvania NPDES Regul ations (25 PA Code § § 92.1, 92.3 -
92.11, 92.17, and 92.41).

Long-term Effecti veness and Pernmanence. Alternatives FWDD SW2A and 2B will both be effective in the
long-term However, FWDD-2A will provide additional permanence since the existing surface water drainage
pipes will be reconstructed and not plugged as in FWD SW 2B.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Neither alternative FWD SW2A nor FWDD/ SW 2B
actively reduces the toxicity, mobility, or volume of contami nants of concern at the Site. These
alternatives are designed to keep contam nants of concern out of the freshwater drainage ditch surface water.

Short-term Ef fectiveness. The inplenentation of Alternative FWD SW2A nay have potential short-term
inpacts. Reconstruction of the underground discharge lines to the freshwater drainage ditch could have sone
ri sks associ ated with encountering contam nants of concern in the excavations, potential release of VCCs,
potential release of contam nants of concern to the surface or freshwater drainage ditch surface water,
confined work space, encountering buried utilities during excavation, and excavation/shoring collapse. Both
Al ternatives FWDDY SW2A and 2B have a short inplenentati on period.

Inplemrentability. Both Aternatives FADDY SW2A and 2B are easily inplenentabl e since operational practices
and/ or procedures are already devel oped. Reconstruction of the discharge |ines under either alternative wll
entail disruption of operations to access, plug, and/or reconstruct the lines.

Cost. Capital and operation and nmintenance costs are sumarized in Table 10. The Source Control

Al ternative which replaces the surface water drainage pipes with an aboveground system ( FWDDY SW2B) woul d
have | ower net present-worth cost of $1,223,000 when conpared to FWD/ SW2A

9.4 Conparative Analysis of Alternatives for Freshwater Drainage Ditch Sedinents

Overall Protection. EPA has devel oped cleanup levels for all contam nants of concern with the objective of

renovi ng contam nated soil that has the potential to migrate to groundwater. |In addition, soil cleanup
levels for mrex and kepone that are protective of environnmental receptors have been established by EPA and
are set at 10 Zg/kg. Alternative FPWDD) SED-1 (No Further Action) will neither elimnate nor reduce t he

sedi nent contamination to acceptable |evels, except by natural attenuation. Therefore, it will not be

di scussed further. Aternative FWDD/ SED-2 (Excavation and Soil Lined Ditch) will provide the highest |evel
of protectiveness because it will result in permanent removal of all contam nants of concern fromthe
sedinents in the freshwater drainage ditch at the Site. Aternative FADDY SED-3 (Limted Excavati on and
Concrete Lined Ditch) is |ess protective since some sedinents containing contam nants of concern would remain
in the ditch.

Conpliance with ARARs. There are no ARARs that are pertinent for the devel opment of clean-up levels for the
contami nated sedinents at the Site. The equations used to develop soil clean-up criteria for contami nants of
concern in soil for the site require the use of an acceptable standard for groundwater. The groundwater
criteria are used to back calculate the soil criteria. Section 264.97(i), (j) and 264.100(a)(9) of Title 25
of the Pennsyl vania Code sets forth standards that are ARARs for groundwater. The Commonweal t h of

Pennsyl vania maintains that this requirement to remedi ate to background is found in other |egal sources. In
addi tion, the Pennsyl vani a Departnent of Environnmental Resources docunment entitled "C eanup Standards for
Cont ami nated Soils", dated Decenber 1993, is a "To Be Considered" (TBC) requirenent that establishes soil



cl eanup standards deened to be acceptabl e under the residual waste regul ations. The regulation and the

gui dance docunent were used in the devel opnent of the sedinent clean-up criteria. Alternatives FWD SED 2
and FWDDY SED-3 will neet the sedinent clean-up criteria. However, Aternative FPADDYSED-3 is a limted
excavation and the drainage ditch will be lined with concrete to reduce | eaching of contam nants of concern
into groundwater.

Kepone is an origin RCRA |isted waste as discarded material Ul42 and is addressed under RCRAin 40 C F.R

Part 268 which describes the prohibitions on | and di sposal of various hazardous wastes. Since contam nants
will exist in the sedinent excavated under Alternatives FWD SED-2 and FWDDY SED-3, the sedinment will be

first be tested to determne if kepone levels are above the health-based risk concentration of 160 ppb. |If
kepone concentrations are bel ow 160 ppb, the sedinment will be tested to determne if it is a RCRA
characteristic waste in accordance with 40 CF. R 8§ 261.24 by the Toxic Characteristic Leaching Procedure
("TCLP'). If it is determined to be hazardous waste or kepone concentrations are above 160 ppb, the remedy
will be inplemented consistently with the substantive requirements, which are rel evant and appropriate, of PA
Code § § 262.11 and 262.12 (relating to hazardous waste determnation and identification nunbers), 25 PA Code
262.20-262.23 (relating to manifesting requirenents for offsite shipnents of spent carbon or other hazardous
wast es), and 25 PA Code 8 8§ 262.30 - 262.34 (relating to pretransport requirenents); 25 PA Code 88
263.10 - 263.31 (relating to transporters of hazardous wastes); and with respect to the operations at the
Site generally, with the substantive requirenents of PA Code 88 264.10 - 264.56 and 264.170 - 264.178 (in the
event that hazardous waste generated as part of the renedy is nanaged in containers), 25 PA Code 8§ 264.190 -
264.199 (in the event that hazardous waste is managed, treated, or stored in tanks); and if prohibited by

I and di sposal restrictions, 40 CFR 8§ 268.1 - 268.6, 268.8 - 268.9, 268.30 - 268.37, 268.40 - 268.43, and
268.50. EPA does not presently have sufficient information to determ ne whether the constituents are
hazar dous wastes; however, as noted above, EPA shall require the performance of TCLP testing to determne
whet her the constituents fail TCLP

Long-term Effecti veness and Pernmanence. Alternative FWD SED-2 provides a high level of long-term

ef fectiveness and permanence because it will result in the permanent renoval of the contaninants of concern
in the sedinents at the Site. Alternative FWDD SED-3 will al so be effective but will |eave sone sedi ment s
cont ai ni ng contam nants of concern in the drainage ditch since excavation is limted to the top 6 to 12

i nches.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternative FADDYSED-2 will result in a
permanent reduction in the toxicity, nmobility, and volune of the contam nants of concern at the Site because
the contamnants will be permanently renoved fromthe freshwater drainage ditch. Alternative FWODY SED-3 wi |l |
reduce the nobility relative to sedinent transport and | eaching of contaninants of concern

Short-term Effectiveness. Alternative FWOD) SED-2 will have the less short-termrisks due to the quick
reduction in contam nants of concern in the sediments. Short-terminpacts associated with Alternatives
FWDDY SED-2 and FWDDY SED- 3 i ncl ude the disruption of the freshwater drainage ditch associated wth renoving
sedinents and replacing themw th soil or concrete and the physical risks

i nvol ved where heavy equi pnent is used

Inplenentability. Both Alternatives FWOD) SED-2 and FWDDY SED-3 are inpl enentabl e and utilize standard
construction technol ogies. Both alternatives will require personnel experienced in hazardous nateri al
handl i ng and transport.

Cost. Capital and operation and naintenance costs are summari zed in Table 10. The Limted Excavati on and
Concrete Lined Ditch alternative (FWDD SED-3) woul d have the | owest net present-worth costs at $454, 000

9.5 Conparative Analysis of Alternatives for Spring O eek Sedinents

Overall Protection. EPA has devel oped soil cleanup levels for mrex and kepone in sedinments (10 :Ig/kg) that
are protective of environnental receptors. The Food and Drug Adm nistration (FDA) has established action
levels for mrex and kepone in edible portions of fish set at 100 Zg/kg and 300 -g/kg, respectively. Since
SC-1 (No Action) assunes that the current "catch and rel ease" advisory is no longer in effect for Spring
Creek and the other alternatives selected in this interimRCD would not be inplenmented, it would neither
elimnate nor reduce to acceptable levels the threats to human health or the environnent presented by
contamination at the Site and will not be discussed in the renminder of this analysis. Aternatives SC 2
(Institutional Controls), SGC3 (Dredging), and SC-4 (Lining Stream Channel) would all protect hunman heal th
because they naintain the "catch and rel ease" fishing advisory. The potential short-term environnenta
inmpacts resulting fromAl ternatives SCG3 and SC4 woul d be significant; floodplain, riparian zone, and

possi bly wetl and habitats woul d be inpacted through the construction of access roads, work stations, and
stream channel access points. Dredgi ng operations under SC-3 and |ining the stream channel under SC 4 woul d
destroy benthic habitats. There nmay al so be some | ong-term adverse inpacts fromalternatives SC3 and SC 4
as a result of resuspension of contam nated sedi nents



Conpl i ance with ARARs. There are no chemcal -specific ARARs that are pertinent for the devel opnent of
clean-up levels for the contam nated sediments in Spring Creek. However, EPA has determned that mrex or
kepone concentrations of 10 Zg/kg is the cleanup level that would be protective of ecol ogical receptors.
The technical basis for the cleanup level is based on the toxicity (both for aquatic and terrestri al

speci es), bioaccumul ation, and bi odegradation of the pesticides.

Alternatives SC-1 and SC-2 do not have any | ocation-specific or action-specific requirenents. Since
Alternative SCG-3 will result in renoval of mrex and kepone contam nated sedinents, offsite disposal wll be
in conpliance with the requirements contained in 40 CFR 8§ 268.1 - 268.6, 268.8 - 268.9, 268.30 - 268. 37,
268.40 - 268.43, and 268.50. The renedy will be inplenented consistently with the substantive requirenents,
which are relevant and appropriate, of PA Code 88 262.11 and 262.12 (relating to hazardous waste
deternmination and identification nunbers), 25 PA Code 262.20 - 262.23 (relating to manifesting requirenents
for offsite shipments of spent carbon or other hazardous wastes), and 25 PA Code 88 262.30 - 262.34 (relating
to pretransport requirenments); 25 PA Code 88 263.10 - 263.31 (relating to transporters of hazardous wastes);
and with respect to the operations at the Site generally, with the substantive requi renents of PA Code
88 264.10 - 264.56 and 264.170 - 264.178 (in the event that hazardous waste generated as part of the renedy
is managed in containers), 25 PA Code 88 264.190 - 264.199 (in the event that hazardous waste is nanaged,
treated, or stored in tanks).

Both Alternatives SC3 and SG-4 will conply with erosion and sedi nentati on control neasures contained in 25
PA Code Chapter 102.1 - 102.32; wetland regulations in 25 PA Code 8§ 105.1 - 105.3, 105.12, and 105.19;
Pennsyl vani a water resource regulations in 25 PA Code § 91. Activities which may inpact the 100-year
floodpl ain are subject to the technical requirenents of the Pennsylvania Flood Pl ain Management Act of 1978
and the Dam Safety and Encroachnment Act of 1978 contained in 25 PA Code 88 105 and 106. In addition, Spring
Creek is considered a water of the Commonweal th and requirenents contained in 25 PA Code §8 105 and Feder al
Executive Order 11988 nmy apply.

Long-term Ef f ecti veness and Pernmanence. Alternative SC-2 relies on the natural attenuation process; the
other alternatives attenpt to reduce fish tissue levels to |levels where the fishing advisory can be |ifted.
Alternatives SC-3 and SC-4 may provide a higher degree of long-termeffectiveness and permanence as a result
of their renoval and contai nment conponents, respectively. However, due to norphol ogi cal considerations in
Spring Creek, there are concerns regarding the effectiveness of these alternatives to achi eve renedi ation
goals. Both SC-3 and SC-4 may | eave sone inpacted sedinents in place and both alternatives will cause

sedi nent resuspensi on.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternative SC 2 utilizes natural attenuation
processes, and Alternatives SC-3 and SC-4 utilize renoval and contai nment actions, respectively, to reduce
constituent nmobility. None of the alternatives provide treatment for reduction of the toxicity and/or vol ume
of mrex and kepone.

Short-term Effectiveness. Alternative SC2 does not include any renmedi al actions which woul d cause adverse
effects to human health or the environment. Alternatives SC-3 and SC-4 will potentially cause several severe
adverse inpacts to the environment: increased erosion; resuspension and increased transport and

bi cavail ability of buried inpacted sedi nents; destruction of aquatic, riparian zone, and flood plain
habitats; increased siltation within wild trout spawni ng grounds; and, the overall reduction in quality of
the wild trout fishery. Both Alternatives SCG-3 and SCG-4 will result in a simlarly high degree of these
adverse environnental inpacts prinmarily fromthe construction of access roads and work stations within the
flood plain, riparian zones, and possibly wetlands; construction activities conducted within the stream
channel (dredging, backfilling, and containnent); and construction of flood control structures al ong
the riparian zone.

Inplenentability. Both Alternatives SC3 and SC-4 will be difficult to inplement fromboth a technical and
adm ni strative standpoint. The cobbles, boul ders, and deep pools in sone depositional areas will interfere
with effective inplenentation of both of these alternatives. These alternatives will be further
conplicated by the requirenent for access to creek areas and construction on both sides of Spring Creek.
Alternative SC 2 can be easily inplenmented.

Cost. Alternative SC-2 has the | owest net present-worth cost of $500,000. The estimated present-worth costs
of Alternatives SC-3 and SC-4 increase substantially and are summari zed in Table 10.

10.0 SELECTED REMEDY: DESCRI PTI ON AND PERFORVMANCE STANDARDS

EPA has selected the following alternatives as the remedy for QUL at the Centre County Kepone Site: GNTS-3
(extraction and treatnment of groundwater), SS-2 (soil excavation/disposal), FWD SW2A (source control
measures), FWD/ SED-2 (sedi ment excavation/disposal), and SC-2 (institutional controls and

noni toring).



The remedy will restore the groundwater in the area of attainnent to background | evels as established by EPA
in consultation with the Commonweal th of Pennsylvania or to the appropriate MCLs or non-zero MCLGs, whi chever
is nore stringent. The remedy al so includes excavation and offsite disposal of contaninated soils and

sedi ments, source control measures for surface water fromthe Site, and long-termmonitoring. This renedy is
protective of human health and the environnent, is cost-effective, shall neet ARARs, and utilizes treatnent

t echnol ogi es to the maxi mum extent practicable. The renmedy includes the followi ng conmponents:

1 Extraction and treatnment of groundwater with discharge to
the freshwater drainage ditch;

Long-t erm groundwat er nonitoring;

Excavation and of fsite di sposal of contam nated soils;

Surficial Soil Sanpling of the 15-acre Forner Spray Field Area;

| nprovenents to the surface water drai nage systemin the
pl ant production area;

Engi neering control s and hazardous naterial s managenent
practices for surface water drainage;

Moni toring of surface water discharge fromthe Site;

Excavation and offsite di sposal of contam nated sedi nments;

Fi sh tissue and stream channel nonitoring;

onsite and offsite fencing;

Deed restrictions;

Ri pari an-area Sanpling, including the drainage channel of
Thornton Spring, Section B of the freshwater drai nage
ditch, and downstream of Benner Fish Hatchery.

Each conponent of the selected remedy and its performance standards are described bel ow
10.1 Extraction and Treatnment of G oundwater
Description of the Conponent of the Renedy

The groundwat er shall be renedi ated through extraction and treatnent of contam nated groundwat er throughout
the area of attainnent which will be determi ned during the renmedial design phase. The extraction shall
create groundwater zones where the contani nated groundwater is hydraulically contained and shall prevent

m grati on beyond the area of attainment. Goundwater shall be treated using an onsite treatment system The
treatment systemw || be designed to reduce the Site-related contami nants in the extracted groundwater,

unatt ended, on a continuous, 24-hour-per-day performance basis. The exact |ocation, size, and nunber of
well's (both source control and migration control) shall be determ ned during the design by EPA in
consultation with the Coomonweal th of Pennsylvania. At |east one round of sanples shall be collected from
existing Site nonitoring wells during the predesi gn phase, and anal yzed for volatile organi c conpounds, in
order to deternmine the extent of the groundwater contami nant plune at that tinme. Aquifer tests shall be
perforned during the predesign phase in order to define aquifer characteristics, if such tests are determ ned
to be necessary by EPA, in consultation with the Commonweal th of Pennsyl vani a.

The treated groundwater effluent will be discharged to the onsite freshwater drainage ditch through a new
outfall pipe that shall be constructed as part of the renmedial action. A systemto treat contam nated
groundwat er with GAC shall include water conditioning, solids filtration and handling, and GAC adsorption.
The groundwater will be punped to filters for solids renoval, to a decanter for free product separation, and
then to GAC columms for adsorption of VOCs. Spent solids fromthe solids filtration systemw || be
characterized in accordance with the TCLP test set forth at 40 CF. R § 261.24. The treatnment systemwill be
desi gned to achi eve 98 percent renoval of VOCs in conpliance with the substantive requirenments of PADER s
NPDES regul ations. Final flowrates and GAC systemdi mensions will be determ ned by EPA during renedi al
design. The final conbined punping rate and the exact |ocation, size, and nunber of wells shall be based on
the ability to hydraulically control the contam nated groundwater plune as determ ned by EPA

An operation and mai ntenance plan shall be devel oped for the groundwater extraction systemand submtted to



EPA for approval during the renedial design phase. At a mininmum the influent and effluent fromthe
treatnent facility shall be sanpled nonthly for volatile organic conmpounds, and the effluent sanpled

bi annual Iy for mirex, kepone, and photonirex. Cperation and mai ntenance of the groundwater extraction system
shall continue for an estimated 30 years or such other time period as EPA, in consultation with t he
Commonweal t h of Pennsyl vania, deternmines to be necessary, based on the statutory review of the renedial
action which shall be conducted no I ess often than every five years fromthe initiation of the renedial
action in accordance with the EPA gui dance document, Structure and Conponents of Five-Year Reviews (OSVER
Directive 9355.7-02, May 23, 1991). Statutory reviews will be conducted as | ong as hazardous substances
remain onsite and prevent unlimted use and unrestricted access to the Site. The operati on and mai nt enance
pl an shall be revised after construction of the collection systemhas been conpleted if it is determned to
be necessary by EPA. The revised operation and mai ntenance plan shall be submtted to EPA for approval.

In addition, a Baseline Mnitoring Plan shall be devel oped to establish baseline contam nant concentrations

for Thornton Spring surface water. The baseline contam nant concentrations for each cont am nant of
concern will be established prior to commencenent of the groundwater extraction systemand will be used to
eval uate the effectiveness of the system The Plan shall include, as a mninmum nonthly sanpling of Thornton

Spring surface water with 25% of the sanples taken within 12 hours after a stormevent and include flow
neasurenments to ensure a quantitative evaluation of the spring's water quality. The exact frequency and
duration of sanpling and the anal ytical paraneters and nethods to be used will be determ ned by EPA in
consultation with the Commonweal th of Pennsylvania, during the renedial design phase.

A conprehensi ve anal ysis of the groundwater extraction systemshall be nmade to deternmine the thermal effects
on Spring Creek.The anal ysis shall include establishnent of Spring Creek background conditions, and nodeling
of the background data to denobnstrate the thermal effects of the dewatering Thornton Spring and di schargi ng
treated effluent to Spring Creek via the freshwater drainage ditch. The establishnent of background
conditions for Spring Creek shall include, at a mininum tenperature and flow readings fromthree | ocations:
1) Spring Oreek upstreamfromthe confluence of Thornton Spring, 2) Thornton Spring, and 3) Spring Creek at a
| ocation 40 neters downstream fromthe confluence of the freshwater drainage ditch. The exact frequency and
duration of neasurements and methods to be used will be determined by EPA, in consultation with the
Commonweal t h of Pennsyl vani a, during the renedi al design phase. The anal ysis shall be subnmitted for EPA
acceptance and include, if necessary, mtigation plans for maintaining the background thermal reginme of
Spring O eek.

In addition, existing punping and nonitoring wells which serve no purpose shall be properly plugged and
abandoned consistent with PADER s Public Water Supply Manual, Part Il, Section 3.3.5.11, in order to
elimnate the possibility of these wells acting as a conduit for future groundwater contam nation. Wlls
whi ch may be pl ugged and abandoned incl ude the punping wells on the Ruetgers-Nease Corporation property and
any well not used or considered by EPA for practical use as part of a |ong-term groundwat er

noni toring network. Periodic nmonitoring of groundwater and Thornton Spring surface water will occur to
deternine the performance of the punp and treat systemand the effectiveness of the selected renmedy in
neeting the performance standards.

Per f or mance St andards

1. The performance standard for each contam nant of concern in
the groundwater in the area of attainment shall be the MCL
or the non-zero MCLG for that contaminant [40 CF. R Part
141] or the background concentrati on of that contam nant,
whi chever is nore stringent. The background concentrati ons
for each contam nant of concern shall be established in
accordance with the procedures for groundwater nonitoring
outlined in 25 PA Code § 264.97(i), (j), and 264.100(a)(9),
subject to the approval of EPA in consultation with the
Commonweal t h of Pennsyl vania. Establishnent of background
concentrations shall not delay groundwater extraction and
treatment. In the event that a contam nant of concern is
not detected in sanples taken for the establishnent of
background concentrations, the detection limt for the
net hod of analysis utilized with respect to that
contam nant shall constitute the "background" concentration
of the contanminant. The area of attainnent (the area in
whi ch these perfornmance standards are to be met) will
i nclude, as a mninum the downgradi ent property boundary
of Ruet gers-Nease Corporation, the groundwater
contami nati on beyond the Ruetgers-Nease Corporation
property, and Thornton Spring. However, MCLs and MCLGs for
these contam nants of concern are |isted bel ow



Cont am nant MCL (-g/l) MCLG (zg/l)

Benzene 5 0
Chl or of om 100 0
1, 2- Di chl or obenzene 600 600
1, 1- Di chl or oet hane 810* -
1, 2- Di chl or oet hane 5 0
1, 1- D chl or oet hene 7 7
1, 2-Di chl or oet hene 70 70
1, 2- Di chl or opr opane 5 0
Et hyl benzene 700 700
Tet rachl or oet hene 5 0
Tol uene 1, 000 1, 000
1,1, 1-Tri chl or oet hane 200 200
1,1, 2-Tri chl or oet hane 5 3
Tri chl or oet hene 5 0
Vi nyl Chloride 2 0
Xyl enes 10, 000 10, 000

* Non- car ci nogeni ¢ heal t h-based concentration

The nunber and | ocation of recovery wells will be

determ ned by EPA, in consultation with the Commonweal th of
Pennsyl vani a, during the design phase and shall be
sufficient to control the mgration of contam nants and to
achi eve the groundwat er cleanup | evel s throughout the area
of attainnent. The area of attainnent for the cleanup wll
be the area where the nore stringent standard, as discussed
in the precedi ng performance standard, for the contam nants
are exceeded and will include, as a mninmum the
downgr adi ent property boundary of Ruetgers-Nease
Corporation, the groundwater contam nati on beyond the

Ruet ger s- Nease Corporation property, and Thornton Spring
The exact area of attainnent will be determned during the
renedi al design and shall be subject to EPA approval in
consultation with the Conmonweal th of Pennsyl vani a.

The performance standard for the treated groundwater prior
to discharge to the onsite freshwater drainage ditch shal
be conpliance with the substantive requirenents of the
NPDES di scharge regul ations set forth in 25 PA Code

§ 92.31, and the Pennsylvania Water Quality Standards (25
PA Code 88 93.1 - 93.9). Pursuant to the Pennsylvania
Departnent of Environmental Resources' deternination
monitoring for all the contam nants of concern shall be
required

A Baseline Mnitoring Plan shall be devel oped to establish
t he baseline contam nant concentrations for Thornton Spring
surface water. The baseline contam nant concentrations for
each contami nant of concern will be established prior to
commencenent of the groundwater extraction system and shall
be subject to EPA approval, in consultation with the
Commonweal t h of Pennsyl vania. The baseline contam nant
concentrations will be used to evaluate the effectiveness
of the groundwater extraction system The Plan shal
include, as a mninum nonthly sanpling of Thornton Spring
surface water with 25% of the sanples taken within 12 hours
after a stormevent and include flow neasurenents to ensure
a qualitative evaluation of the spring's water quality.

The exact frequency and duration of sanpling and the

anal ytical paraneters and nethods to be used will be
determi ned by EPA, in consultation with the Commonweal t h of
Pennsyl vani a, during the renedi al design phase

The performance standard for the surface water at Thornton



Spring shall be no |less than a 20%reducti on per year of
the basel i ne contam nant concentrations established during
the design of this conponent of the remedy over a five year
period or conpliance with the substantive requirements of

t he NPDES di scharge regul ations set forth in 25 PA Code §
92.31, and the Pennsylvania Water Quality Standards (25 PA
Code 88 93.1 - 93.9). Pursuant to the Pennsyl vani a

Departnent of Environnmental Resources' determni nation,
nonitoring for all the contam nants of concern shall be required.

6. Operation and nai ntenance of the groundwater extraction
system shall continue until such time as EPA, in
consultation with the Commonweal th of Pennsyl vani a,
determi nes that the performance standard for each
contam nant of concern has been achi eved throughout the
area of attainnent. |f EPA and the Commonweal th make such
a determination, the nonitoring wells shall be sanpled for
twel ve consecutive quarters throughout the area of
attainnent and if contam nants remain at or bel ow the
performance standards, the operation of the extraction
system may be di scontinued. Seni-annual nonitoring of the
groundwat er shall continue for five years after the system
is shut down. Semi-annual nonitoring shall continue unti
EPA, in consultation with the Commonweal th of Pennsyl vani a
determ nes that the perfornmance standard for each
contam nant of concern can be achi eved on a conti nui ng
basis. |If subsequent to an extracti on system shut down
noni toring shows that groundwater concentrations of any
contam nant of concern are above the perfornmance standard
the systemshall be restarted and continued until the
performance standards have once nore been attained for
twel ve consecutive quarters.

7. The nmanagenent and ultinate disposition of the spent carbon
and the associ ated hazardous substances fromthe granul ar
activated carbon units shall not degrade air quality nor
contribute to ground-1evel ozone formation and will be
det erm ned, subject to EPA approval, during the renedia
design. Such nanagenent will entail treatnent and/or
di sposal of the carbon filters. In the event that these
units are a hazardous waste, the follow ng ARARs will apply
as the Performance Standard for onsite activities: 25 PA
Code 88 262.11 - 262.13 (relating to hazardous waste
determ nation and identification nunbers), 25 PA Code 88
262.20 - 262.23 (relating to manifesting requirenments for
offsite shipments of spent carbon or other hazardous
wastes); and with respect to the operations at the Site
generally, with the substantive requirenents of 25 PA Code
88 264.190 - 264.199 (in the event that hazardous waste is
nmanaged, treated, or stored in tanks).

8. The background thernal regine of Spring Creek shall be
mai nt ai ned during the operation of the groundwater punp and
treat system The background tenperatures and fl ow
conditions for Spring Creek shall be established during the
remedi al design subject to approval of EPA in consultation
with the Commonweal th of Pennsyl vani a.

G oundwat er Renedy | npl enent ati on

Because the selected remedy will result in contam nants remai ning onsite, 5-year reviews under Section 121(c)
of CERCLA will be required.

An operation and mai ntenance plan for the groundwater extraction and treatnent system including | ong-term
groundwat er and Thornton Spring surface water nonitoring, shall also be required. The performance of the



groundwat er extraction and treatnent systemshall be carefully nonitored on a regular basis, as described in
the long-term groundwat er and Thornton Spring surface water nonitoring conponent below, and the system nmay be
nodi fied, as warranted by the perfornmance data collected during operation. These nodifications may include,
for exanple, alternate punping of extraction wells and the addition or elimnation of certain extraction
wells. In addition, the extraction/treatment alternatives GNTS-3 and GNTS-4 rated rel atively even agai nst
all of the criteria except the cost criterion. Consequently, if, based on the nore detailed infornation
gathered during remedy inplementation or operation, variations occur (such as a change in the contam nant
concentration or flowrate), EPA may consider the utilization of a conbination of the groundwater treatnent

t echnol ogi es under Al ternatives GNTS-3 and GN TS- 4.

It may become apparent during inplenentation or operation of the groundwater extraction systemand its
nodi fi cations, that contam nant |evels have ceased to decline and are remaining constant at |evels higher

than the performance standards over some portion of the area of attainnent. |[|f EPA in consultation with the
Commonweal t h of Pennsyl vani a, determines that inplenmentation of the selected renmedy denonstrates, in
corroboration wth hydrogeol ogi cal and chem cal evidence, that it will be technically inpracticable to

achi eve and maintain the performance standards throughout the entire area of attainnent, EPA, in consultation
with the Commonweal th of Pennsylvania may require that any or all of the follow ng neasures be taken, for an
indefinite period of tine, as further nodification(s) of the existing system

a) long-termgradient control provided by |ow | evel punping, as a contai nnent measure;

b) chenical -specific ARARS may be waived for those portions of
the aquifer for which EPA in consultation with the Comronweal th
of Pennsylvania, determine that it is technically inpracticable
to achi eve such ARARs;

c) institutional controls may be provided/ naintained to restrict
access to those portions of the aquifer where contaninants renain
above perfornance standards; and

d) renedi al technol ogi es for groundwater restorati on may be reeval uated.

EPA, in consultation with the Commonweal th of Pennsylvania, nmay nmake the decision to invoke any or all of

t hese measures during inplenentation or operation of the renedy or during the 5-year reviews of the renedi al
action. |If such a decision is made, EPA shall amend the ROD or issue an Expl anation of Significant

Di fferences.

10. 2 Long- Term G oundwat er Monitoring
Description of the Conmponent of the Renedy

A long-term groundwat er nonitoring program which includes Thornton Spring surface water, shall be
inplenented to evaluate the effectiveness of the groundwater punping and treatnment system A plan for the

| ong-term groundwat er nmonitoring programshall be included in the operation and mai ntenance plan for the
groundwat er extraction and treatnment system The nunber and | ocations of nonitoring wells, including any
additional wells to those already in existence, which are necessary to verify the performance of the remnedi al
action will be determ ned during the remedi al design and shall be subject to EPA approval, in

consultation with the Conmonweal th of Pennsyl vani a.

G oundwater fromthe nonitoring wells and Thornton Spring surface water shall be sanpled quarterly for

vol atil e organi ¢ conpounds, annually for mrex and kepone, and biannually for photomrex. Sanpling shall
continue until such time as EPA, in consultation with the Commonweal th of Pennsyl vania, determ ne that the
perfornmance standard for each contam nant of concern has been achi eved throughout the area of groundwater
cont am nati on.

Per f or mance St andards

1. The performance standard for this conponent of the renedy
is the preparati on and EPA acceptance of a Long-Term
G oundwat er Monitoring Program The Program nust incl ude,
but not be limted to, nonitoring of groundwater from
nmonitoring wells and Thornton Spring surface water on a
quarterly basis for VOCs, annually for mrex and kepone,
and biannually for photonmirex. The specific nonitoring
wells to be sanpled will be provided in the Long-Term
G oundwat er Monitoring Program and subject to EPA review
and approval in consultation with the Commonweal th of Pennsyl vani a.



2. In the event EPA and the Commonweal th of Pennsyl vani a
determ ne that the perfornance standard for each
contam nant of concern has been achi eved throughout the
area of attainnent, as discussed in the perfornance
standards contained in Section 10.1, the nonitoring wells
shall continue to be sanpled for twelve consecutive
quarters. |If contam nants remain at or bel ow the
performance standards, the operation of the extraction
system nay be di sconti nued

3.  Sem -annual nonitoring of the groundwater shall continue
for five years after the systemis shut down. Seni-annua
nmoni toring shall continue until EPA, in consultation with
the Commonweal th of Pennsyl vani a, deternines that the
performance standard for each contani nant of concern can be
achi eved on a continui ng basis

10.3 Excavation and O fsite Disposal of Contanminated Soils
Description of the Conmponent of the Renedy

This portion of the renedy consists of excavation and offsite disposal of an estimated 6,000 cubic yards of
contanminated soil froma minimmof three areas: the Former Drum Stagi ng Area, the Designated CQutdoor
Storage Area, and the Tank FarnmiBuilding #1 Area. A | excavated soils containing kepone above 160 ppb for
offsite disposal will be considered a RCRA |isted waste as discarded material Ul42. Soils requiring renova
shall also be subjected to the Toxicity Characteristic Leaching Procedure (TCLP) as described in 40 CF. R

Part 261, Appendix Il, prior to disposal at an offsite RCRA pernitted subtitle C hazardous waste landfill.
If required, offsite thermal treatnment of the excavated soil would be used to nmeet RCRA | and di sposa
regul ations. Excavation will continue until the soil left in place neets the soil clean-up levels that are

protective of groundwater as shown in Table 9.

Any asphalt and subbase in the excavation area descri bed above will be renoved and staged for offsite

di sposal as construction debris. Excavation will then begin using a backhoe, and the sides of the excavation
area will be cut back to a mnimum2 to 1 slope to prevent side wall failure. Tenporary shoring or

engi neering neasures may be required in areas near existing structures to maintain structural stability.
Excavation will continue to a depth of 8 feet or shallower if bedrock is encountered. Soil renoved during
this phase of the excavation will be stockpiled at a | ocation approved by EPA pendi ng sanpl e anal yses and, if
anal yses show that this soil has concentrations of VOCs, mrex, and kepone that are protective of
groundwater, it will be utilized for replacenent material after excavation activities are conplete.

Al soil fromthe 8 to 12 foot depth interval, and any additional soil containing concentrations of VCCs,
mrex, and kepone that are not protective of groundwater, will be renoved in lifts and | oaded onto vehicles
for transport to an offsite RCRA permitted subtitle C hazardous waste landfill. Sedinent and erosion
controls and tenporary covers will be installed to protect exposed soil fromthe effects of weather

consi stent with PADER s Bureau of Soil and Water Conservation Erosion and Sedi ment Pollution Control Manual.

Post - excavation sanpling will be performed after the excavation has progressed to 12 feet. Post-excavation
sanples will be obtained fromthe base and the sidewalls of the excavation to ensure that contam nation is
not present above the clean-up level. The location of the post-excavation sanples will be sel ected based on
vi sual observation of lithol ogy and screening for VOCs using an appropriate organi ¢ vapor detector. The
sanples will be analyzed for VOCs on a quick turnaround basis using a nethod approved by EPA. If the

post - excavati on sanpl e concentrations are below the clean-up |level, the excavation will be backfilled
using the stockpiled clean soil. Additional clean borrow material will be brought in to restore the
excavation to original grade, and the asphalt surface will be repaired. Backfilling will be perforned in
6-to-12 inch lifts, and the material will be conpacted to mninmize the potential for subsi dence.

If VOCs are detected at |evels above being protective of groundwater in the post-excavation sanples,
additional material will be renoved fromthe excavati on area and new sanpl es obtained for analysis as

di scussed above. Excavation and sanpling activities will continue until the results indicate that the
soils do not contain contam nants of concern above the clean-up level. The excavation area will then be
restored as described in the precedi ng paragraph

In addition, surficial and deep soil sanples shall be collected in the inactive or unobstructed areas of the
Tank Farm Buil ding #1 Area, including the upgradient of the freshwater drainage ditch and the unoccupied
portions of the tank farm These areas were not fully characterized in the Renedial Investigation and were
determined in the Feasibility Study to be disruptive of plant operations shoul d excavati ons occur. The
purpose of the sanpling will be to fully characterize the soils and assess the need for additiona



excavation. The nunber and | ocation of the soil sanples, and the anal ytical paraneters and nethods to be
used will be determ ned by EPA, in consultation with the Commonweal th of Pennsylvania, during the renedial
desi gn phase.

Per f or mance St andards

1. The performance standard for this conmponent of the renedy
is torenmove all soils with concentrations of contam nants
of concern that are above | evels protective of groundwater
froma mnimumof three areas: the Former Drum Staging
Area, the Designated Qutdoor Storage Area, and the Tank
Farm Buil ding #1 Area. Figure 12 illustrates the genera
| ocation of these areas. The exact areas targeted for soil
removal shall be determned during the remedi al design and
shal | be subject to approval of EPA in consultation with
the Commonweal th of Pennsylvania. Table 9 provides the
listing of the contam nants of concern at the Site and the
appropriate soil clean-up |evel

2. Excavated soils containi ng kepone above the risk based
concentration of 160 -g/kg will be considered a RCRA |isted
waste as discarded material Ul42. Soils requiring renova
shall al so be subjected to the Toxicity Characteristic
Leachi ng Procedure (TCLP) as described in 40 CF. R Part
261, Appendix Il, prior to disposal at an offsite RCRA
permtted subtitle C hazardous waste landfill. The federa
| and di sposal restrictions contained in 40 CF.R 8§ 268.1
- 268.6, 268.8 - 268.9, 268.30 - 268.37, and 268.40 -
268.43 shall apply to the offsite disposal of any soils
found to exhibit the characteristic of a hazardous waste
Fi gure 13 provi des an exanple of a decision tree type
approach for the ultimate disposition of soils renmoved from
the Site. A plan for the disposition of soils shall be
determ ned during renedi al design and shall be subject to
approval of EPA in consultation with the Cormonweal th of
Pennsyl vani a.

3. Exposed soil fromthe Site shall be protected fromthe
effects of weather and conply with the PADER s Bureau of
Soi|l and Water Conservation Erosion and Sedinent Pol | ution
Control Manual

4. The performance standard for this conponent of the renedy
shal | include preparation and EPA acceptance of a surficial
and deep soil sanpling programin the Tank Farnml Buil di ng #1
Area. The sanpling program nust include, but not be
limted to, sanpling of the soils in the inactive or
unobstructed areas of the Tank Farm Buil ding #1 area. The
speci fic nunber and | ocation of soil sanples, and the
anal ytical paraneters and nethods to be used shall be
provided in the sanpling program and shall be subject to
EPA revi ew and approval in consultation with the
Commonweal t h of Pennsyl vani a.

10.4 Spray Field Surficial Soil Sanpling
Description of the Conmponent of the Renedy

During the Renedial Investigation, |levels of mrex and kepone were detected in the surficial soil sanples
fromthe 15-acre spray field area that nay be capabl e of causi ng adverse ecol ogi cal effects. However, the
extent of these compounds in surface soils were not well characterized during the Remedial Investigation. A
surficial soil sanpling programfor the 15-acre spray field area shall be inplenented in order to: (1)

eval uate the environmental risks fromthe surficial soils; and (2) assess the need for additional biologica
studies or renedial action. Figure 14 illustrates the area defined as the 15-acre fornmer spray field area

Per f or mance St andards



1. A mninmmof 45 surface soil sanples, excluding Q¥ QC
sanpl es shall be collected fromthe 15-acre spray field
area and anal yzed for mrex, photomrex, and kepone. The
exact nunber and | ocation of sanples for the surficial soil
sanpling programfor the 15-acre spray field area shall be
determ ned during the renedial design phase and shall be
subj ect to EPA approval in consultation with the
Commonweal t h of Pennsyl vani a.

2. EPA acceptance of a report summarizing the data generated
fromthe surficial soil sanpling programincluding
cal cul ation of environmental risks and the need for
addi tional biological studies or renedial action.

10.5 Inprovenents to the Surface Water Drainage System
Description of the Conponent of the Renedy

Stormnater runoff fromthe Site is discharged to the surface water drai nage systemthrough the freshwater
drai nage ditch. Inprovenents shall be nmade to the existing surface water drai nage systemto elimnate
potential groundwater infiltration into the underground pi ping.

Per f or mance St andards

1. The engineering nmethod to elimnate groundwater
infiltration shall be determ ned during the renedial design
and shall be subject to approval by EPA, in consultation
with the Commonweal th of Pennsyl vani a.

2. The performance standard for this conmponent of the remedy
is as follows: upon conpletion of the engineering method
to elimnate groundwater infiltration, all underground
piping will be evaluated using video caneras or simlar
i nvestigative equipnent. The purpose of the evaluation is
to insure that groundwater is not infiltrating into the
underground piping. A report detailing the evaluation
shall be submitted to EPA and the Commonweal t h of
Pennsyl vania. Repairs will be perforned as EPA in
consultation with the Commonweal th of Pennsyl vani a
det erm nes necessary to elimnate any | eakage of
groundwat er into the underground pipes. The eval uation
will be repeated every three (3) years as part of the
operation and naintenance until the groundwater neets the
Per f ormance Standards described in Section 10. 1.

10.6 Engineering Controls and Hazardous Material s Managenent for Surface Water Drai nage
Description of the Conmponent of the Renedy

Engi neering controls to reduce the potential for any inadvertent rel ease of hazardous substances from
entering the freshwater drainage ditch shall be inplenented at the Site. These engineering controls shall
include, but are not linmted to: (1) stormwater collected fromthe active tank farm secondary cont ai nnent
system and roof drains from production buildings will be channeled to the groundwater treatment plant for
treatnment prior to discharge to the freshwater drainage ditch; (2) secondary containment systens will be
provided for various areas in the production area (such as the outdoor naterial substance container storage,
tank storage, and trailer |oading/unloading areas) and these systens will be coated with an i nperneabl e/ wear

resistant material; (3) the discharge systemto the freshwater drai nage ditch fromthe treatnent plant
and stormnater catch basins will be inproved; (4) the use of stormmater catch basin covers, which are
enpl oyed in the event of a spill, will be naintained; and (5) regradi ng of unpaved surfaces in the plant

production area will be performed to enhance stormwater runoff.
In addition, a Hazardous Materials Management Practices Programwi ||l be developed for the Site to reduce the
potential for releases. The hazardous material s managenent practices programw || include a waste

m ni m zation program and a spill contingency program

Per f or mance St andards



1. The performance standard for this conponent of the renedy
shall be the preparation of a Surface Water Drainage
Control Plan which addresses at a mininmum itens 1 through
5 described above. The exact engineering controls to be
i npl ement ed shall be deternined during the renedial design
and shall be subject to EPA approval, in consultation with
t he Commonweal th of Pennsyl vani a.

2. The perfornmance standard shall include the preparation of a
Hazardous Material s Managenent Practices Program The
Program shal | be devel oped during the renedi al design and
shal | be subject to EPA approval, in consultation with the
Commonweal t h of Pennsyl vani a.

10.7 Monitoring of Surface Water D scharge
Description of the Conponent of the Renedy

A long-termsurface water nonitoring programfor the freshwater drainage ditch shall be inplenmented to

eval uate the effectiveness of the inprovements made to the surface water discharge system and NPDES
requirenents. A plan for the |long-termsurface water nonitoring programshall be included in the operation
and nai ntenance plan for the groundwater extraction and treatnent system EPA will determ ne the nunber of
moni toring points necessary to verify the performance of the renedial action. At a m ni mum the
freshwater drai nage ditch discharge will be sanpled quarterly for VOCs and sel ect inorganics, and biannually
for mrex, kepone, and photomirex. Nunbers and |ocations of these nonitoring points shall be subject to EPA
approval during the renedial design, in consultation with the Commonweal t h of Pennsyl vani a.

Per f or mance St andar ds

1. The performance standard for this conmponent of the renedy
is the preparati on and EPA acceptance of a Surface Vater
Moni toring Program  The Program nust include, but not be
limted to, nonitoring of the groundwater extraction and
treatment systemin conpliance with the NPDES requirenents,
quarterly sanpling of the freshwater drainage ditch
di scharge for VOCs and sel ect inorganics, and bi annual
sanpling for mrex, kepone, and photomrex. The specific
| ocation of the nonitoring points will be provided in the
Surface Water Monitoring Programand subject to EPA review
and approval in consultation with the Commonweal th of Pennsyl vani a.

10.8 Excavation and O fsite Disposal of Contam nated Sedi nents
Description of the Conponent of the Renedy

This portion of the renedy consists of excavation and offsite disposal of inpacted sedinments/soils fromthe
freshwat er drainage ditch on the Ruetgers-Nease property (Section A) to a RCRA permitted subtitle C hazardous
waste landfill. To be protective of environmental receptors, the sediments/soils fromthe upper 24" of the
drai nage ditch will be renoved. Excavation of sedinments/soils will continue until the sedinents/soils |eft
in place meet the soil and sedinment clean-up levels that EPA has determ ned are protective of groundwater as
set forth in Table 9. The depth of excavation nay be |limted by the occurrence of bedrock.

Sedi nent sanpl es shall be collected and anal yzed for VOCs, mrex, and kepone during the renmedial design in
order to deternine the exact area and volune of soils requiring renoval. Sedinents requiring renoval shall
undergo a TCLP test as described in 40 CF.R Part 261, Appendix Il, prior to offsite disposal in order to
det ermi ne whet her those sediments exhibit the characteristic of toxicity. Al excavated sedi nents containing
kepone above 160 ppb for offsite disposal will be considered a RCRA |listed waste as di scarded material Ul42.
If required, thernal treatnent of the excavated sedi nent woul d be used to neet RCRA | and di sposal

regul ations.

Post - excavation sanpling will be performed after the excavation is conpleted. Post-excavation sanples will
be obtained fromthe base and the sidewalls of the ditch to ensure that contam nation is not present above

the clean-up level. The location of the post-excavation sanples will be sel ected based on visual
observation of lithology and screening for VOCs using an appropriate organi c vapor detector. The sanples
wi Il be analyzed for VOCs on a quick turnaround basis using a method approved by EPA. |If the post-excavation

sanpl e concentrations are bel ow the clean-up | evel, the excavated area will be backfilled using clean soil.
Addi tional clean borrow nmaterial will be brought in to restore the excavation to original grade.



If VOCs are detected at |evels above being protective of groundwater in the post-excavation sanples,
additional material will be renoved fromthe excavati on area, and new sanpl es obtai ned for analysis as

di scussed above. Excavation and sanpling activities will continue until the results indicate that the
sedi ments/soils do not contain contam nants of concern above the clean-up levels. The excavation area will
then be restored as described in the precedi ng paragraph

Per f or mance St andards

1. The performance standard for this conponent of the renedy
is to renove all sedinments/soils fromthe upper 24" of
Section A of the freshwater drainage ditch to be protective
of environnental receptors. Excavation of sediments/soils
shall continue until the sedinents/soils left in place neet
the soil and sedinment clean-up | evels that EPA has
determ ned are protective of groundwater as set forth in
Table 9. The depth of excavation may be limted by the
occurrence of bedrock. The exact areas targeted for renova
shal | be determ ned during the renedial design and shall be
subj ect to approval of EPA in consultation with the
Commonweal t h of Pennsyl vani a.

2. Excavated soils containi ng kepone above the risk based
concentration of 160 -g/kg will be considered a RCRA |isted
waste as discarded material Ul42. Soils requiring renova
shall also be subjected to the Toxicity Characteristic
Leachi ng Procedure (TCLP) as described in 40 CF. R Part
261, Appendix Il, prior to disposal at an offsite RCRA
permtted subtitle C hazardous waste landfill. The federa
| and di sposal restrictions contained in 40 CF. R Part 268
shall apply to the offsite disposal of any soils found to
exhibit the characteristic of a hazardous waste. Figure 13
provi des a decision tree type approach for the ultimate
di sposition of soils renoved fromthe Site

3. Exposed sedinents fromthe freshwater drainage ditch shal
be protected fromthe effects of weather and conply with
the PADER s Bureau of Soil and Water Conservation Erosion
and Sedi nment Pol lution Control Manual

4. The performance standard shall include preparation and EPA
acceptance of a nonitoring plan for the sedinents in
Section A of the drainage ditch after the renedial action
is complete to assure that the residual contanination
remains in place and does not migrate. The exact nunber
and | ocation of sanples from Section A of the drai nage
ditch shall be determ ned during the renedial design phase
and shall be subject to EPA approval in consultation with
the Commonweal th of Pennsyl vani a

10.9 Fish Tissue and Stream Channel Monitoring
Description of the Conponent of the Renedy

A Spring Creek fish tissue and sedi ment nonitoring programshall be inplemented during the renmedi ati on phase.
The programwi Il provide data to evaluate the contami nation trends of Spring Creek to determ ne whether the
fishing advisory may be lifted in the future. Stream channel sedinment nmonitoring will provide data to assess
the progress of the natural attenuation and sedi ment deposition processes. EPA in consultation with the
Commonweal th of Pennsylvania, will determ ne the nunber and | ocation of sediment sanples and fish tissue

anal yses to be included in the nonitoring programduring the renedial design phase. The frequency and
duration of sanpling and the anal ytical paraneters and nethods to be used will be determ ned by EPA in
consultation with the Commonweal th of Pennsylvania, during the renedial design phase

In the event that fish tissue | evels decrease to bel ow the established FDA action |evels of 100 Ig/kg for
mrex and 300 -g/kg for kepone, an intensive Short-Term Fish Tissue Survey will be required to support
cancelling the "No-Kill Zone" on Spring Creek. The Survey will be petitioned by the PRP(s) and EPA, in
consultation with the State of Pennsylvania and will determ ne nunber of species, |ocation, and sanpling
frequency to be included in the Survey.



Per f or mance St andards

1. The performance standard for this conponent of the remedy
is the preparati on and EPA acceptance of a Spring Creek
Fi sh Ti ssue and Sedi ment Monitoring Program The
Moni tori ng Program nust include, but not be linmted to,
annual nonitoring of the Spring Creek sedinents and fish
tissue for mrex and kepone. No less than six (6) sedinent
sanpl es and 6 biota (3 upper trophic and 3 | ower trophic)
sanpl es shall be taken from Spring Creek during preferred
seasons of March/April or August/Cctober. The specific
| ocation of the nonitoring points and the sanpling season
shall be provided in the Munitoring Programand is subject
to EPA review and approval in consultation with the
Commonweal t h of Pennsyl vani a.

2. The performance standard for fish tissue sanpling is that
it be done according to Pennsyl vani a Departnment of
Envi ronnent al Resources protocol (PADER publication #33).

3. Mnitoring of fish tissue and Spring Creek sedinents shall
continue for an estimated 30 years or such other tine
period as EPA, in consultation with the Commonweal th of
Pennsyl vani a, deternmne to be necessary based on the
statutory review of the renedial action which shall be
conducted no | ess often than every five years from
initiation of the remedial action in accordance with the
EPA gui dance docurent, Structure and Conponents of Five-
Year Reviews (OSVER Directive 9355.7-02, My 23, 1991).

4. In the event that fish tissue | evels decrease to bel ow the
establ i shed FDA Action Levels for mirex and kepone of 100
g/ kg and 300 :-g/kg, respectively, the PRP(s) may petition
to conduct an intensive Short-Term Fish Tissue Survey to
support cancelling the "No-Kill Zone" on Spring Creek. The
performance standard for this conponent of the remedy, is
the preparation and EPA acceptance of a Short-Term Fi sh
Ti ssue Survey. The Survey nust include fish tissue
sanpling froma mnimmof two (2) biota (brown trout and
white suckers) during the March/ April and August/ Cctober
seasons froma mnimumof five (5) locations. The specific
| ocation of the nonitoring points will be provided in the
Survey and subject to EPA review and approval in
consultation with the Conmonweal th of Pennsyl vani a.

10.10 Onsite and O fsite Fencing
Description of the Conponent of the Renedy

The chain-link fence on the Ruetgers-Nease Corporation's property shall be extended to include the forner
spray field and the forner drum staging areas in order to prevent unauthorized access to the Site. In
addition, a chain-link fence shall be constructed around Thornton Spring and its' drai nageway channel .

Per f or mance St andards

1. A chain-link fence shall be extended on the Ruetgers-Nease
Corporation's property to include the former spray field
and the former drumstorage areas. In addition, a chain-
link fence shall be constructed around Thornton Spring and
it's drainageway channel. The fence shall have a m ni num
hei ght of six feet and shall be equipped with a | ocking
gate(s). The exact l|ocation and specifications of the
fence shall be determnmined during remedial design and is
subj ect to EPA approval in consultation with the
Commonweal t h of Pennsyl vani a.



2. Aplan for the naintenance of the fenced areas shall be
submtted to EPA and the Commonweal th of Pennsyl vania for
approval during the renedial design phase.

3. The fence shall be maintained until such tinme as EPA, in
consultation with the Conmonweal th of Pennsyl vani a,
determi nes that access restrictions are no |onger required

10.11 Deed Restrictions
Description and Perfornmance Standard for the Conponent of the Renedy

Wthin 30 days after the | odging of Consent Decree, restrictions shall be placed on the deed of the Site
(Ruet gers- Nease Corporation) to prohibit: (1) use of the property for residential, conmmrercial, or
agricul tural purposes; and, (2) the use of onsite groundwater for donestic purposes, including drinking
water. The deed restrictions shall remain in effect until EPA, in consultation with the Comonweal t h of
Pennsyl vani a, deternmines that they are no longer required to protect hunan health and welfare, and the
envi ronnent .

10.12 R parian-Area Sanpling
Description of the Conmponent of the Renedy

Limted data was available fromriparian-area soils of Spring Creek during the Renedial Investigation. A
sanpling programfor riparian-area soils shall be inplenented in order to: (1) evaluate Site inpacts on the
riparian-area soils of Spring Creek, including the | ower portion of the freshwater drainage ditch

(Section B), the Thornton Spring outlet and drai nage channel, and the depositional area of beyond the Benner
Fi sh Hatchery; (2) assess environnental risk fromthe floodplain sedinments; and (3) deternine the need for
addi tional remedial action.

Soil s and sedi nent sanples shall be collected fromthe riparian-areas of Spring Creek, the |ower portion of
the freshwater drainage ditch, the Thornton Spring outlet and drai nage channel, and the depositional areas of
beyond the Benner Fish Hatchery. The exact nunber and |ocation of sanples will be determ ned by EPA, in
consultation with the Cormonweal th of Pennsylvania, during the renedi al design phase. These sanples shall be
anal yzed for mrex, photonmirex, and kepone.

Per f or mance St andards

1. Awork plan for the sanpling of the riparian-area soils of
Spring Creek, including the | ower portion of the freshwater
drai nage ditch (Section B), the Thornton Spring outlet and
dr ai nage channel, and the depositional areas beyond the
Benner Fish Hatchery shall be prepared. The exact nunber
and | ocation of sanples and the anal ytical paraneters and
net hods to be used will be deternined by EPA in
consultation with the Commonweal th of Pennsyl vani a during
the remedi al design phase

2. EPA acceptance of a report summarizing the data generated
fromthe riparian-area sanpling programincluding
cal cul ation of environmental risks fromthe floodplain
sediments and the need for additional biological studies or
renedi al action.

11.0 STATUTORY DETERM NATI ONS

EPA's primary responsibility at Superfund sites is to undertake renedial actions that are protective of human
health and the environment. 1In addition, Section 121 of CERCLA, 42 U S.C. § 9621, establishes several other
statutory requirenents and preferences. These requirenents specify that when conplete, the selected
remedi al action for each site nmust conply with applicable or relevant and appropriate environnental standards
establ i shed under federal and state environnental |aws (ARARs) unless a statutory waiver is invoked. The

sel ected renedy al so nust be cost effective and utilize treatment technol ogies to the maxi mum extent
practicable. Finally, the statute includes a preference for renedies that permanently and significantly
reduce the volune, toxicity or nobility of hazardous substances. The follow ng sections discuss how the
selected renedy for this Site neets these statutory requirenents.

11.1 Protection of Human Health and the Environnent



Based on the Baseline Human Health R sk Assessnment for the Site, neasures should be considered to reduce
potential risk fromfour sources: (1) VOCs in groundwater, (2) VOCs in Thornton Spring surface water, (3)
mrex in onsite soils, and (4) nirex in recreational fish. These nmedia and contam nants were sel ected
because potential health hazards for some exposure scenarios exceeded a lifetinme cancer risk of 10-6 or a
non- cancer hazard index of 1. The results of the Environnental R sk Assessnent show a potential for risk to
ecol ogi cal receptors for all nedia exam ned.

The sel ected remedy protects human health and the environment by reducing |levels of contaminants in the
groundwat er and Thornton Spring surface water to those required by ARARs through extraction and treatnent and
by instituting deed restrictions for the Site. The groundwater extraction and treatnent system shall

reduce the levels of contam nants of concern in the groundwater to achieve MCLs as required by the Safe
Drinking Water Act, 42 U S.C. 88 300(f) - 300(j) and 40 C.F.R 88 141.61 or the background concentrations
(the Pennsyl vani a ARAR under 25 PA Code 88 264.90 - 262.100, 88 264.97(i), (j), and 264.100(a)(9)),

whi chever is nore stringent.

The excavation of soil and sedinents onsite will protect human health and the environnent by renoving the
contami nated soil, thereby elimnating the potential for contami nant mgration to the groundwater and
preventing exposure through inhal ation, ingestion, and dermal contact. Excavation of drainage ditch
sedinents will also reduce aquatic toxicity and bi oconcentration of mirex and kepone through exposure to
contam nated sediment to both aquatic and terrestrial popul ations.

I npl erent ation of the selected remedy will not pose any unacceptable short-termrisks or cross-nedia inpacts
to the Site or the comunity.

11.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

The selected renmedy will conply with all applicable or relevant and appropriate chem cal -specific,
| ocation-specific and action-specific ARARs. Those ARARs are:

Chemi cal - Speci fi c ARARs

The sel ected renmedy will be designed to achieve conpliance with chem cal -specific ARARs related to

groundwat er and anbient air quality at the Site. The contamnants fromthe Centre County Kepone Site and
their respective MCLs which are listed under the perfornmance standards of Section 10.1 of this ROD are

rel evant and appropriate for this renedial action. |f a non-zero Maxi num Contam nant Level Goal ("MCLG') has
been established, the MCLG shall be attained by the remnedy.

The Commonweal th of Pennsyl vani a standards specify that all groundwater containing hazardous substances rnust
be renedi ated to "background” quality as set forth in 25 PA Code 88 264.90 264.100, and in particular, 25 PA
Code 88 264.97(i), (j), and 264.100(a) (9). The requirement that all groundwater be remedi ated to
background levels is an ARAR i f background levels are determned to be nore stringent than the appropriate
MCLs or non-zero MCLGs. The nethod(s) by which background levels will be determned are set forth under the
description of the selected remedial alternative contained in Section 10. These background levels, if nore
stringent than the appropriate MCLs or non-zero MCLGs, shall be attained as part of the remedial action.
However, if EPA and the Commonweal th of Pennsylvania determine that attaining such levels is technically
inmpracticable, EPA may anend the ROD or issue and Expl anation of Significant Differences to address this
situation.

Locati on- Speci fi c ARARs

The Pennsyl vani a Erosion Control Regul ations, 25 PA Code 8§ 102.1 - 102. 5, 102.11 - 102.13, and 102.21 -
102. 24, regul ate erosion and sedi nentation control. These regulations are applicable to the regradi ng and
excavation activities associated with the selected renedial alternative.

The Dam Saf ety and \Waterway Managenment Act, 25 PA Code 88 105.1 - 105.3, 105.12, and 105.19 are
| ocation-specific regulations for the freshwater drainage ditch as it is considered a water of the
Commonweal t h.

40 CFR § 6.302 (a), (b), and (g) addressing wetlands, floodplain, and fish and wildlife apply to the
groundwat er, freshwater drainage ditch, and Thornton Spring sel ected renedial alternatives.

Acti on- Specific ARARS

Any surface water discharge of treated effluent will conply with the substantive requirenents of the NPDES

di scharge regul ations set forth in 25 PA Code 88 92.1 and 92.31, the applicabl e Pennsylvania Water Quality
Standards set forth in 25 PA Code Chapter 93, and the Pennsylvania Water Treatnent Regul ati ons (25 PA
Code 88 95.1 - 95.3 and 97).



VOC emissions fromany air stripping tower will be governed by the PADER air pollution regulations. Air

Emi ssions will also conply with 40 CF. R 88 264.1030 - 264.1034 (Air Em ssion Standards for Process Vents),
and with 40 CF. R 88 264.1050 - 264.1063 (Air Em ssions Standards for Equi pment Leaks). Air em ssi ons
of Vinyl Chloride will comply with 40 CF. R Parts 61.60 - 61.69, National Em ssion Standards for Hazardous
Air Pollutants (NESHAPS).

Air permtting and em ssions ARARs are outlined in 25 PA Code 8§ 121 1 - 121.3, 121.7, 123.1, 123.2, 123.31,
123.41, 127.1, 127.11, 127.12, and 131.1 - 131.4. 25 PA Code 8§ 127.12 requires all new air emni ssion sources
to achi eve mi ni mum attai nabl e eni ssions using the best avail able technology ("BAT"). In addition, the
PADER air permtting guidelines for remediation projects require all air stripping and vapor extraction units
to include em ssion control equipnent. However, the permtting regulations allow for exenptions if a source
is considered to be of "minor significance," or if em ssion controls are not econom cally or technically
feasible. During design of the air stripping unit, PADER shall determ ne fromactual design flow rates and
VOC | oadi ng rates whet her enission controls need to be installed.

The groundwater collection and treatnent operations will constitute treatment of hazardous waste (i.e., the
groundwat er contai ni ng hazardous waste), and will result in the generation of hazardous wastes derived from
the treatment of the contam nated groundwater (i.e. spent carbon filters and filter bags). Treatnent of
groundwater will be inplemented consistently with the requirenments of 25 PA Code 8§ 262.11 - 262.13 (relating
to hazardous waste determ nation and identification nunbers), and 25 PA Code 8§ 262.34 (relating to
pretransport requirements).

Fugi tive dust em ssions generated during renedial activities will be controlled in order to conply with
fugitive dust regulations in the federally-approved State Inplenentation Plan ("SIP') for the Commonweal th of
Pennsyl vani a, 25 PA Code 8§ 123.1 - 123.2. 25 PA Code 88 123.31 and 123.41 which prohibits mal odors

det ect abl e beyond the Ruetgers-Nease Corporation property line is applicable to the selected renedi al
alternative.

25 PA Code 88 264.90 - 264.100 (Subchapter F), regarding groundwater nonitoring is applicable to the selected
renedi al alternative.

25 PA Code 88 16.23, 16.101, 16.102, and Appendix A (Tables 1 and 2), Water Quality Toxics Strategy, wll
apply for water quality guidance at Thornton Spring and the freshwater drainage ditch.

Since residuals will be generated in the solids filtration portion of the treatment systemand the spent GAC
carbon filters and contamnants will exist in the excavated soil and sedinents, these will first be tested to
deternmine if kepone |evels are above the health-based risk concentration of 160 ppb. |f kepone
concentrations are bel ow 160 ppb, these will be tested to deternine if they are RCRA characteristic wastes in
accordance with 40 CF. R § 261.24 by the Toxic Characteristic Leaching Procedure ("TCLP"). [If any of these
are determned to be hazardous waste or if kepone concentrati ons are above 160 ppb, the remedy will be

i npl enented consistent with the substantive requirenments, which are rel evant and appropriate, of PA Code 8§
262.11 - 262.13 (relating to hazardous waste determ nation and identification nunbers), 25 PA Code § 262. 34
(relating to pretransport requirenents); and if prohibited by |and disposal restrictions, 40 CFR 8§ 268.1 -
268.6, 268.8 - 268.9, 268.30 - 268.37, and 268.40 - 268.43. EPA does not presently have sufficient
information to determ ne whether the constituents are hazardous wastes; however, as noted above, EPA shall
require the performance of kepone and TCLP testing to address this and 40 CFR § 268.50 (prohibitions on
storage of hazardous waste) which are relevant and appropriate to this action. Wste "residual s" generated
fromthe solids filtration portion of the treatnent systemand the spent GAC carbon filters that are TCLP
characteristic wastes will be considered as hazardous waste and will be treated and/or disposed in conpliance
with the applicabl e regul ati ons.

Modi fications to the onsite stormwater drainage systemwill be required to neet the requirenents under
Pennsyl vani a' s Storm Wat er Managenent Act, 32 P.S. 8§ 680.1 - 680.5, and § 680.13, and 25 PA Code 111.14
(Scope of Study).

To Be Considered ("TBC') Standards

Pennsyl vania's Ground Water Quality Protection Strategy, dated February 1992 and EPA' s G ound \Water
Protection Strategy, dated July 1991 are TBCs.

Exi sting punping and nmonitoring wells which serve no useful purpose will be properly plugged and abandoned
consi stent with PADER s Public Water Supply Manual, Part 11, Section 3.3.5.11.

ONBER Directive #9355.0-28, Control of Air Emi ssions from Superfund Air Strippers at Superfund G ound Vater
Sites, is a "to be considered" (TBC) requirenent.

The PADER docunent entitled "d eanup Standards for Contam nated Soils", dated Decenmber 1993, is a TBC



requi renent that establishes soil cleanup standards deened to be acceptabl e under the residual waste
regul ations.

Sedi nent and erosion controls and tenporary covers will be installed to protect exposed soil fromthe effects
of weat her in accordance with PADER Bureau of Soil and Water Conservation's Erosion and Sedi nent Pol | ution
Control Manual .

11.3 Cost-Effectiveness

The selected renedy for QUL is cost-effective in providing overall protection in proportion to cost, and
neets all other requirenments of CERCLA. Section 300.430(f) (ii) (D) of the NCP requires EPA to eval uate
cost-effectiveness by conparing all the alternatives which nmeet the threshold criteria - protection of

human health and the environnent and conpliance with ARARS - against three additional balancing criteria:

l ong-term ef fectiveness and permanence; reduction of toxicity, nobility or volunme through treatment; and
short-termeffectiveness. The selected renedy neets these criteria and provides for overall effectiveness in
proportion to its cost. The conbined estinmated present worth cost for the selected renedy is $15, 863, 000.
Detailed capital and O8M cost estimates for the alternatives included in the selected remedy are shown in
Tabl es 11A through 11E.

11.4 Wilization of Permanent Solutions and Alternative Treatnment Technol ogies to the Maxi mum Ext ent
Practicabl e

EPA has determined that the selected renedy represents the maxi numextent to which pernanent solutions and
treatment technol ogi es can be utilized while providing the best bal ance anong the other evaluation criteria.
O those alternatives evaluated that are protective of human health and the environnent and neet ARARs, the
sel ected renedy provides the best balance of tradeoffs in terns of |ong-termand short-termeffectiveness and
per manence, cost, inplenentability, reduction in toxicity, mobility, or volume through treatnent, State and
community acceptance, and preference for treatnent as a principal elenent.

Under the sel ected remedy, groundwater extraction through source and migration control wells and treatnent of
groundwat er using GAC (GNTS-3) is nore cost-effective than the other alternatives evaluated. |In addition,
the area of attainment is increased under this alternative. Alternative GNTS-3 will reduce cont am nant
levels in the dass | aquifer, a special source of groundwater, and reduce the risks associated with direct
contact and ingestion of the groundwater to the nmaxi numextent practicable, as well as provide long-term

ef fecti veness.

The sel ection of SS-2, excavation and offsite disposal of contaminated soils, is consistent with Superfund
program policy. The remedy provides the highest degree of |ong-termeffectiveness and permanence, reduces
nmobi lity and reduces risk to human health and the environnent.

Source control neasures for the Site surface water (FWDD) SW2A) provi des the highest degree of long-term
effectiveness anong the alternatives considered and it is cost-effective. Alternative FWD SW2A wil |
elimnate groundwater infiltration into the surface water drai nage system and provi de engi neering controls to
reduce the potential for any inadvertent rel eases of hazardous substances fromentering the freshwater

drai nage ditch.

Excavation and offsite di sposal of contam nated sediments (FWDD/ SED-2) is consistent with Superfund program
policy. The renedy provides the highest degree of |ong-termeffectiveness and pernmanence, reduces nobility
and reduces risk to human health and the environnent.

Institutional controls and nonitoring of Spring Creek (SC 2) provides the best bal ance of trade-offs in terns
of long-termeffectiveness and pernmanence, short-termeffectiveness, and inplenmentability to support lifting
the fishing advisory on Spring Creek. It is also nore cost effective than the other alternatives since
it is unknown what the conbined effects will be frominplementing the other alternatives selected in this
RCD.

11.5 Preference for Treatnment as a Principal El enent

The sel ected renedy satisfies, in part, the statutory preference for treatnment as a principal element. The
contam nated groundwat er alternative addresses the prinmary threat of future direct contact, inhalation, and
i ngestion of contam nated groundwater through treatnent using a GAC system |f required, the treatnent of
soi |/ sediments that pose principal threats to hunan health or the environnent will satisfy the statutory
preference for treatment as a principal el enent.

12. 0 DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The Revi sed Proposed Plan for the Centre County Kepone Site was rel eased for public coment on January 27,



1995. EPA reviewed all witten and verbal coments subnmitted during the public comrent periods on the
original and revised proposed plans. The followi ng changes have been nade to the Sel ected Renedies from
the preferred alternative described in the Revised Proposed Pl an.

1

The sel ected alternatives for subsurface soils and
sedinents at the Site identify kepone as an origin RCRA
listed waste (Ul42) at concentrations above the health-
based ri sk concentration of 160 ppb. Soils and sedinents
with concentrations above that |evel destined for offsite
di sposal will be subject to the LDR treatnent standard of
0.13 ny/kg total

The disposition of contam nated soils and sedi ments, even

if treatnent is necessary, has been clarified to be a "RCRA
permtted subtitle C hazardous waste landfill" rather than

a "permtted treatnent, storage, and disposal (TSD) facility".

The selected alternative for renediati on of subsurface
soils at the Site has been clarified to indicate that a
surficial and deep soil sanpling programbe perforned in
the Tank Farmi Building #1 Area. This area was not fully
characterized during the RI/FS due to the presence of
storage tanks which have since been renoved. |In addition
construction of a rail tank car |oading/unloading facility
is planned for the area. The purpose of the sanpling
programwill be to fully characterize the soils and assess
the need for additional excavation. The cost of

renedi ation for this area was not factored in the FS cost
estimate. However, the size of the area is approxi mately
500 feet by 200 feet. This change was nmade in response to
several comments received by the Agency.

The selected renedial alternative for renediation of
freshwat er drainage ditch sedinents has been clarified to
include all of Section A of the drainage ditch and not be
limted to the upper forked portion. The cost estimate in
the ROD reflects remediation of only the upper forked
portion. The cost of renediation for the |ower portion of
the drainage ditch is estinated at $120,000 (an additiona
260 cubic yards). This change was nade in response to
several coments received by the Agency.

The Proposed Plan included a 10 ppb cl eanup standard for
mrex and kepone for protection of environmental receptors
in the onsite freshwater drainage ditch sediments and
soils. Since there are analytical concerns regarding the
ability to assess this |ow | evel of contam nation, EPA has
i ncluded a standard of performance which is equivalent to
the 10 ppb cleanup standard. This perfornance standard
will require the upper 24 inches of sedinent/soil be
renoved fromthe freshwater drainage ditch (regardl ess of
kepone and mrex concentrations). This change was nade in
response to coments received by the Agency.

The Proposed Plan addressed EPA's intention to divide the
Site into two operable units (QUs). QU1 will remediate the
groundwat er, surface water, sedinent and soils at the Site
(excluding the 15-acre forner spray field area) OR2 will
address the spray field area and the riparian-areas of
Spring Creek. It has becone apparent to the Agency that
the term nol ogy contained in the Environnental R sk
Assessment could be interpreted to exclude the Former Drum
Staging Area from QUl. Based on comments received by the
Agency, the Former Drum Staging area will be renediated as
part of QUL.
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APPENDI X B - TABLES

TABLE 1

Summary of Gound Water Sanpling Results
at the Ruetgers-Nease Site
State Col | ege, PAL

Range of Reported
Det ecti on Frequency Detection Limt

Chemi cal Number of Detects Nurmber of Sanpl es M ni mum
Maxi mum

VCOLATI LE ORGANI C COVPOUNDS

Acet one 9 39 10 10
Benzene 16 39 5 10 1

2- But anone 1 24 10 10 28
Chl or obenzene 5 38 5 10 2
Chl orof orm 3 39 5 10

1, 1- D chl or oet hane 5 39 5 10

1, 2-Di chl or oet hane 2 39 5 10 3

1, 1- D chl or oet hene 2 40 5 10 2

1, 2-Di chl or oet hane(total) 17 39 5 10

Et hyl benzene 13 39 5 10 1

2- Hexanone 1 39 10 10 3
Met hyl ene Chl ori de 5 39 10 10

1,1, 2,2, -Tetrachl or oet hane 13 39 5 10
Tetrachl or oet hene 13 39 5 10

Tol uene 17 39 5 10 1

1,1, 2-Trichl or oet hane 39 5 10

1,1, 1-Trichl or oet hane 6 39 5 10

Tri chl or oet hene 20 39 5 10 11.6

w

N



TABLE 1 (conti nued)

Summary of Ground Water Sanpling Results
at the Ruetgers-Nease Site
State Col | ege, PAl

Range of Reported
Det ecti on Frequency Detection Limts (Ig/L)
Chemi cal Nunber of Detects Nunber of Sanpl es M ni num
Maxi mum

Vinyl Chloride 11 39 10 10 1
Xyl enes 17 39 5 10 1
PESTI G DES
Kepone 7 31 0.1 0.132 0. 0904
M rex 10 33 0. 00544 0.02 0. 0015
0. 145

1 Al sanpling results obtained fromR (SMC 1992).

Note: The anal ytical procedure used for mrex/photomrex/kepone analysis is a
represents the best avail abl e technol ogy for the quanitative
anal ysis of these conpounds. The nethod adjusts for the recovery obtained o
EPA procedure for mirex and kepone (Method 8080) is

sinply a GC nethod and does not correct for recovery. Results fromthe GCGM

average, be 20 to 25% hi gher than results fromthe EPA
GC et hod.



TABLE 2

Sumrary of Surface Water Sam
at the Ruetgers-Nease
State Col |l ege, PA

Det ecti on Frequency De
Chem cal Nunmber of Detects Nunber of Sanpl es M ni mum
Maxi mum
VOLATI LE ORGANI C COVPOUNDS
Acet one 2 12 10
Benzene 5 12 5
Chl or obenzene 5 12 5
Chl orof orm 1 6 10
1, 2 trans-Di chl oroet hene 1 6 5
1, 2-Di chl oroet hene (total) 3 6 10
Et hyl benzene 4 12 5
4- Met hyl - 2- Pent anone 1 6 10
1,1, 2, 2- Tetrachl or oet hane 6 12 5
Tet r achl or oet hene 2 12 5
Tol uene 6 12 5
1,1, 2-Trichl or oet hane 3 6 10
Tri chl or oet hene 4 12 5
Vinyl Chloride 4 12 10
Xyl enes 5 12 5
PESTI Cl DES

Kepone 2 9 0.132 0.132 0.818



TABLE 2 (continued)

Summary of Surface Water Sanpling Res
at the Ruetgers-Nease Site
State Col | ege, PAl

Range of Repor
Det ecti on Frequency Detection Limts (Ig/L
Chemi cal Nunber of Detects Nunber of Sanples M ni num
Maxi mum

M rex 5 9 0. 0054 0. 0054 0
1 Al sanpling results obtained fromR (SMC 1992).

Note: The anal ytical procedure used for mrex/photomrex/kepone analysis is a
represents the best avail abl e technol ogy for the quanitative
anal ysi s of these conpounds. The method adjusts for the recovery obtained o
EPA procedure for nmirex and kepone (Method 8080) is
sinply a GC nethod and does correct for recovery. Results fromthe GCGM is
average, be 20 to 25% hi gher than results fromthe EPA
GC net hod.



Concentrations (-g/kg)

Chemi cal Nurmber of Detects
Maxi mum

VOLATI LE ORGANI C COVPQUNDS

Acet one 15

2- But anone 1 15

Carbon D sul fide 1 10

Chl or obenzene 1 15

Chl orof orm 1 10

1, 2-trans- D chl or oet hene 1

Et hyl benzene 1 15

1,1, 2, 2- Tetrachl or oet hane 1

Tet r achl or oet hene 2 16

Tol uene 15

1,1, 2-Trichl or oet hane 1

Tri chl or oet hene 1 10

Vinyl Chloride 1 10

Xyl enes 15

PESTI Cl DES

Kepone 16

M rex 13 16

TABLE 3

Summary of Sedi nent Sanpling
at the Ruetgers-Nease Si

Det ecti on Frequency

10

10

10

35.6

Nunber of Sanples

10

6.

5

68

State Col | ege,

10

10

10

PAL

Range of Reported D

M ni num

110

18.5



TABLE 3

Summary of Sedi ment Sanpl
at the Ruetgers-Nease Si
State Coll ege, PAl

Det ecti on Frequency
Det ected Concentrations ( -g/kg)

Chemi cal Nunber of Detects Number of Sanpl es
M ni mum Maxi mum

1 Al sanpling results obtained from (SMC 1992).

Note: The anal ytical procedure used for mrex/photomnrex/kepone analysis is a
represents the best avail abl e technology for the quantitative
anal ysis of these conpounds. The nethod adjusts for the recovery obtai ned
EPA procedure for mirex and kepone (Method 8080) is
sinply a GC nethod and does not correct for recovery. Results fromthe GC
average, be 20 to 25% hi gher thatn results fromthe EPA
CC net hod.



Summary of Su
at the Ruetger

TABLE 4

rface Soil Sanpling
s-Nease Site

State Col |l ege, PAl

Range of Reported

Det ecti on Frequency Detection Limts (:g/kg)
Cheni cal Nunmber of Detects Nunmber of Sanpl es M ni mum
Maxi mum
VOLATI LE ORGANI C COMPOUNDS
Met hyl ene Chl ori de 2 6 5 10 7
1,1, 2,2-Tetrachl oroet hane 1 2 5 5 6
Tet rachl or oet hene 1 4 10 10
Tol uene 2 4 10 10 2
Tri chl or et hene 2 6 5 10
PESTI Cl DES
Kepone 7 9 68 68 23
M rex 9 9 18.5 18.5 32

1 Al sanpling results obtained fromR (SMC 1992).

Note: The anal ytical procedure used for mrex/photomrex/kepone analysis is a

represents the best avail abl e technology for the quantitative

anal ysis of these conmpounds. The nethod adjusts for
EPA procedure for nmirex and kepone (Method 8080) is

sinply a GC nethod and does not correct for recovery.
average, be 20 to 25% higher thatn results fromthe EPA

GC et hod.

the recovery obtai

Results fromthe



TABLE 5

Summary of Deep Soil Sanpling Results
at the Ruetgers-Nease Site
State Col | ege, PAl

Ran
Det ecti on Frequency Det ect
Cheni cal Nunmber of Detects Nunmber of Sanpl es M ni mum

Maxi mum

VOLATI LE ORGANI C

COVPOUNDS

Acet one 9 31 10
Benzene 3 15 5
2- But anone 4 34 10
Carbon D sul fide 4 29 5
Chl or obenzene 5 32 5
Chl orof orm 2 14 5
1, 2-Di chl or oet hene (total) 9 34 5
1, 2- Di chl or opr opane 1 16 5
Et hyl benzene 13 34 5
1,1, 2, 2-Tetrachl or oet hane 22 32 5
Tet r achor oet hene 15 32 5
Tet r ahydr of uran 1 19 5 5 810

Tol uene 14 34 5
1,1, 2-Tri chor oet hane 3 30 5
Tri chl or oet hene 24 34 5
Vinyl Chloride 1 14 10

Xyl enes 18 34 5



TABLE 5 (conti nued)

Summary of Deep Soil Sanpling Results
at the Ruetgers-Nease Site
State Col | oge, PAl

Range of
Det ecti on Frequency Det ecti on
Cheni cal Nunmber of Detects Nunmber of Sanpl es M ni mum
Maxi mum
PESTI C DES
Keypone 12 34 68 68 5.52
M rex 29 34 18.5 18.5 0.63

1 Al sanpling results obtained fromR (SMC 1992).

Note: The anal ytical procedure used for mrex/photomrex/kepone analysis is a
represents the best available technology for the quantitative
anal ysis of these conpounds. The method adjust for the recovery obtain
EPA procedure for nirex and kepone (Method 8080) is
sinply a GC nethod and does not correct for recovery. Results fromthe
average, be 20 to 25% higher thatn results fromthe EPA
GC et hod.



Fi sh

NGO ~WDNRE

16.
17.
18.

19.
20.

Chemi cal
Acet one X X
Benzene X X
2- But anone X X

Carbon Disul fide
Chl or obenzene X
Chl orof orm X

1, 2- Di chl or obenzene X

1, 1- D chl or oet hane
1, 2- D chl or oet hane
1, 1- D chl or oet hene

1, 2- Di chl or oet hene X

1, 2- D chl or opr opane

Et hyl benzene X
2- Hexanone X
Kepone X

Met hyl ene Chl ori de
4- Met hyl - 2- Pent anone
M rex X

1,1, 2, 2, -Tetrachl or et hane
Tet rachl or oet hene

TABLE 6

Summary of Media-Speific
at the Ruetgers
State Col |l ege, PA

Sedi ment
G ound Wat er
Ar Creek Ditch Spring
X X X
X X
X X
X X
X X
X X
X
X
X
X X X
X
X
X X X X
X X
X
X X X X X
X X X X
X X X X X



21.
22.
23.
24.
25.
26.
27.
28.
29.

G ound Water
Chemi cal Air

Tet r ahydr of uran

Tol uene X X
1,2, 4-Trichl or obeneze X
1,1, 1-Tri chl or oet hane X
1,1, 1-Tri chl or oet hane

Tri chl or oet hene X
Tri chl or of | uor onet hane X
Vinyl Chloride X

Xyl enes X X

X

TABLE 6 (Conti nued)

Summary of Medi a- Specific Chem cal Dete
at the Ruetgers-Nease Site
State Col |l ege, PA

Sedi ment
Surface Soils
Creek Ditch Spring Deep So
X

X X X X X
X
X X X

X X X X

X X
X X X X



Exposure Medi unt
Exposure Route

G ound Water

I ngesti on

Der mal Cont act

I nhal ati on of Vapors
Surface Water

I nci dental 1ngestion
Der mal Cont act
Sedi ment
I nci dental 1ngestion
Der mal Cont act
Soi
I nci dental 1ngestion
Der mal Cont act
Ar
Vapor
Food

I ngesti on of Beef
I ngestion of Fish

Fl oodpl ai n
Resi dent
X3
X3
x3
X
X
X
X
x4
X
x5
X

TABLE 7

Potenti al Exposure Pat hways
Ruet gers- Nease State Col |l eg

Potential | y Exposed Popul ati on

Vor ker
Of-site
Resi dent Epi sodicl Da
X
X
X
X X
X X
X X
X X
X X X
X X X
X6

1 An on-site episodic worker is assuned to be exposed to deep subsurface so

activities.

An on-site daily worker is assuned to contact surficia
A trespasser is assuned to be exposed to chemcals in soil,

An off-site resident
Exposure to fl oodpl ai
An off-site resident

g~ wN

lifted.

soils while perfor
surface water

is assuned to be exposed to ground water under a futu

n soils wll

be assuned usi ng concentrations in Thorn

is assuned to be exposed to vapors volatilizing from
6 There is a current ban on keeping fish caught in Spring Creek; the future



TABLE 8
Summary of Centre County Kepone Site
Ri sk Scenarios and Esti mates

Cancer Ri sk/ Medi a Contam nantsl with E
Popul ati on Hazard | ndex Anal yzed Significant R sk
Current Ofsite 2 x 10-6 Surface Water
Resi dent H = 0.07 Sedi nent
Ar
Current Ofsite 1 x 10-6 Sedi nent *
FI oodpl ai n Resi dent H = 0.06 Beef
Current Onsite 5 x 10-7 Subsur f ace
Wr ker (episodi c) H =0.4 Soi |
Current Onsite 1 x 10-6 Sur face Soil *
VWor ker (daily) H =0.04
Current Trespasser 9 x 10-8 Surface Water
H = 0.02 Sedi nent
Soi |
Current Recreational 7 x 10-8 Surface Water
Visitor H = 0.0003 Sedi nent
Future Ofsite 2 x 10-3 G oundwat er * Benzene
Resi dent H =5 Sur face Water Di chl or oet
Sedi nent Tetrachl or
Ar Tetrachl or
Trichl or oe
Vinyl chlo
Future Recreational 4 x 10-5 Surface Water M rex
Visitor H =1 Sedi nent
Fi sh*
Future Onsite 1 x 10-2 G oundwat er * Benzene
Resi dent H = 1100 Soi | * Di chl or oet
Et hyl benze
Tetrachl or
Tetrachl or
Tol uene
Trichl oroe
Vinyl chlo
Xyl enes (m
M rex
Not es:

1 - Only those contam nants exceeding a 1 x 10-6 cancer risk or H =1 are lis
* - Media and exposure routes which exceeded a 1 x 10-6 cancer risk or H =1



TABLE 9

Soil and Sedi nent O ean-up Levels
for the Centre County Kepone Site

Al l owabl e Concentrations in Soils and

Chemi cal Sedi ments(1) ( :-g/kg)

1. Acetone 463
2. Benzene 25
3. 2-Butanone 473
4. Carbon D sulfide 13, 003
5. Chl or obenzene 1, 984
6. Chloroform 264
7. 1,2-D chl oroet hene 210
8. 1, 2-Dichl oropropane 15
9. Ethyl benzene 46, 287
10. Kepone 72,737
11. Methyl ene Chloride 200( 2)
12. Mrex 33, 062
13. 1,1, 2, 2- Tet rachl or oet hane 14
14. Tetrachl or oet hene 109
15. Tetrahydrof uran 70(2)
16. Tol uene 15, 028
17. 1,1, 2-Trichl or oet hane 17
18. Trichl or oet hene 38
19. Vinyl Chloride 1
20. Xyl enes 161, 104

Not es:

(1) - Sunmers Model cal cul ations for subsurface soils with foc = 4% and nat ur
cover as contained in the Feasibility Study dated Cctober 1993.

(2) - Level 2 protection standards taken from"PA Qi dance for deanup Standa
for Contami nated Soils dated Decenber 1993".



TABLE 10

REMEDI AL ALTERNATI VE ESTI MATED CCOSTS

Al ternative Alternative Title T
Desi gnati on Capi tal Cost
Wort hl

Renedi ati on of G oundwater and Thornton Spring

GNTS-1 No Action

GNTS-2 No Further Action

GNTS-3 Goundwater Source and M gration Control
$9, 052, 000

GNTS- 4 Goundwater Source Control and Thornton Spring In-Situ Treat nent
$831, 6802 $14, 926, 000

Reredi ati on of Subsurface Soils

SS- 1 No Further Action
SS-2 Excavati on

SS-3  Soil Vapor Extraction
SS-4  Capping

Renedi ati on of FWDD Surface Water

FWDDY SW1 No Action

FWDDY SW 2A Source Control - Reconstruct Existing Pipes
$1, 550, 000

FWDDY SW 2B Source Control - Plug Existing Pipes & Replace with Aboveground Pip
$55, 500 $1, 233, 000

Renedi ati on of PWDD Sedi nents

FWOLY SED-1 No Further Action
FWDOY SED- 2 Excavation and Soil Lined Dtch

$536, 000
FWDDY SED-3 Concrete Lined Ditch with Excavation
$454, 000
Remedi ation of Spring Creek Sedinents
SCG 1 No Action
SG- 2 Institutional Controls and Mnitoring
SC- 3 Hydr aul i ¢/ Vacuum Dr edgi ng
$20, 001, 000
SC- 4 Li ne Stream Channel
Not es:

1 - Present worth was cal cul ated using a seven (7) percent discount rate over
2 - Excludes nmonitoring costs for years 1 and 2 totaling $266, 400.



GV TS 3:

Activity

ESTI MATED DI RECT CAPI TAL COSTS
Mobi | i zati on/ Denobi | i zati on

G oundwat er Extraction

-\l | s:

-8"-dia., 150" deep

-8"-dia., 300" deep

-12"-dia., 85 deep

-hydrofracturing 10 wells
experience

-Punmps (4", 1/3 Hp)

-Pumps (4", 1/2 Hp)

-Punps (4", 3/4 Hp)

-Punps (4", 1 Hp)

- Housi ng

-l nstrumentation

-Piping, lift

*1.25" I D Sch. 40 Carbon Stee
Col |

*1.0"
Col |

-Pi ping, transm ssion system

* 4" SDR-17/8" SDR-17 Pl exco HDPE
McEl venny, Exton

-Trench, backfill, conpact

-Punp Installation

-Electrical supply, control wring, and conduit

-Install electrical/mechanical/controls

I D Sch. 40 Carbon Steel

Subt ot al
Fenci ng (Access Restriction)
Deed Restrictions

Subt ot al

TABLE 11A
Cost Estimate
For Renedial Aternativ

Unit Costs
$75, 000
$14, 000
$28, 000
$10, 000
$85, 000

$450
$500
$550
$600
$2, 000
$1, 500
$3
$2
$20
$10
$700
$6
$100, 000
$20
$10, 000

G oundwat er Source and M gration Cont

Units

Lunp sum

per wel |
per wel |
per wel |
Lunp sum

each
each
each
each
each
each

FT

FT

FT
FT
each

FT
Lunp sum

FT

Lunp sum



TABLE 11A (continued)

Cost Estimate
For Renedial Alternative
GNTS-3: Goundwater Source and Mgration

Activity Unit Costs Units Qua
Cost

G oundwat er Treat nent System Upgrade
to 250 gpmcapacity with air treatment

-air stripping tower $45, 000 each 2 $90, 000 Car
- GAC Col umm (10000 | bs carbon water cells) $110, 000 each 2
-Carbon (Water), first charge $2 per Ib. 20000
-GAC colum (Air vessel s/ bl owers/ condensers) $32,000 each
-Carbon (Air), first charge $2.50 per Ib. 6000
-bag filters $1, 500 each 6 $9, 000
-pi pes, valves, fittings, pretreatnent $40,000 Lunp sum 1
-electrical and instrumentation $150, 000 Lunp sum
- punps $5, 000 each 2 $10, 000
-equalization tank (20,000 gal) $25,000 Lunp sum 1
-G | Skimrer for Equalization Tank $5, 000 each 1
-installation $100, 000 Lunp sum 1 $
-Facility building $40 sq. ft. 2000

Subt ot al $848, 000

$1, 858, 150

TOTAL DI RECT CAPI TAL COST

ESTI MATED | NDI RECT CAPI TAL COSTS

Gen. Engi neering Services (15% Lump sum $278, 723
Perm tti ng/ Regul atory Coordi nation (5% Lunmp sum $92, 908
I npl erent Health & Safety Plan (5% Lump sum $92, 908
Cont i ngency (20% Lunp sum $371, 630

TOTAL | NDI RECT CAPI TAL COSTS $2, 694, 318

TOTAL CAPI TAL COSTS



TABLE 11A (conti nued)
Cost Estimate
For Renedial Alter
QN TS-3: Goundwater Source an
Activity Unit Costs Units Quant

O & M COsTS

G oundwat er Extraction & Treat nent
Qperation Cost

-Qperation Labor $40 nman hour 4160 $166, 400
- Mai nt enance & Repair $30, 000 year 1 $30, 000
-El ectrical Power $45, 000 year 1 $45, 000
- Chemi cal Cost $15, 000 year 1 $15, 000
- Carbon Repl acenment (water) $0.60 per |b. 40000
- Carbon Repl acenent (air) $0.80 per Ib. 24000
-Transportation for carbon $0.15 per Ib. 64000
- Sl udge Di sposal $20, 000 year 1 $20, 000

Subt ot al Annual Operating Cost $329, 200

G ound Monitoring
(Quarterly - years 1 to 2)

anal ytical cost - VQOCs $350 per sanple 132 $46, 200
anal ytical cost - Mrex, Kepone, and sam
Phot omi r ex $1, 100 per sanple 132 $145, 200 1
Sanpl e Col | ection - Labor $70 nman hour 260 $18, 200
Sanpl e Col | ection - expenses $1,500 Lunp sum 8
sanpl e
Reporting $5, 600 each 8 $44, 800 f
event

Total Monitoring Costs Years 1 - 2 $266, 400



TABLE 11A (co
Cost Esti
For Renedial At

GNTS-3: G oundwater Sourc
Activity Unit Costs Units Qua
G oundwat er Monitoring
(Sem annual - years 3 through 30)
anal ytical cost - VOCs $350 per sanple
anal ytical cost - Mrex, Kepone, and
Phot omi r ex $1,100 per sanple
Sanpl e Col |l ection - Labor $70 nan hour
Sanpl e Col | ection - expenses $1,500 Lunp sum
Reporting $5, 600 each
Annual Monitoring Costs
Treat ment System Monitoring
anal ytical cost - VCOCs $350 per sanple
anal ytlcal cost - Mrex, Kepone, and
Phot omi r ex $1,100 per sanple
Sanpl e Col |l ection - Labor $70 man hour
Reporti ng $2,000 each
Annual Treatment System Monitoring Costs
Fence Mai nt enance $1, 500 per year
Subt ot al
Annual Data Revi ew and Report $10, 000 per year

Subt ot al



TABLE 11A (continued)

Cost Estimate
Cost Estinate
For Renedial Alternative
GNTS-3: Goundwater Source and Mgration Control

Activity Unit Costs Units Quantity
Fi ve Year Data Revi ew and Report $12, 450 each
Annual Subt ot al $2, 490
TOTAL ANNUAL O & M COsT $490, 870

(excluding years 1 and 2)

PRESENT WORTH (30 YEARS @ 7% $6, 091, 206
Total Monitoring Costs Years 1-2 $266, 400

Subt ot al $6, 357, 606

PRESENT WORTH ALTERNATI VE GWN TS-3

Capi tal Cost $2, 694, 318

O & M Cost (Present Wrth) $6, 357, 606

TOTAL PRESENT WORTH FOR ALTERNATI VE GW TS- 3 $9,0



TABLE 11B

Cost Estimate
For Renedial Aternative
SS-2: Excavation

Activity Unit Costs Units Quantity
Cost Estimate
ESTI MATED DI RECT CAPI TAL COSTS

EXCAVATI OV REMOVAL

Mob/ Denob $50, 000 Lunp sum 1

Conventional Excavation $30 CY. 6000
Dat a

Shoring for excavations $15 SF 1500

Of-site disposal $240 ton 9720

I nported cl ean backfill $20 CY. 6000
022- 266- 0550)

Pl ace/ conpact backfill $15 CV. 6000

Fi ne grading $5,000 acre 2

Pavenment Repl acenent $40 LF 1000

Laboratory Anal ytical Services:

CLP - VQCs, TCLP $2,000 sanple 30
Per manent Fenci ng (Access Restriction) $20 LF 2400
Deed Restrictions $10, 000 Lunp sum 1

TOTAL DI RECT CAPI TAL COST
ESTI MATED | NDI RECT CAPI TAL COSTS

Gen. Engi neering Services (15% Lunmp sum
Perm tti ng/ Regul atory Coordi nation (5% Lunmp sum
I npl enent Health & Safety Plan (5% Lunmp sum
Conti ngency (20% Lunmp sum

TOTAL | NDI RECT CAPI TAL CCSTS

TOTAL CAPI TAL COSTS



TABLE 11B (conti nued)
Cost Estimte
For Renedial Alternative
SS-2 Excavation
Activity Unit Costs Uni
O & M COsTS
Annual Fence Mai nt enance $1, 500 Year
TOTAL ANNUAL O & M COST
PRESENT WORTH (30 YEARS @ 7%

PRESENT WORTH ALTERNATI VE SS-2

Capi tal Cost
O & M Cost (Present Wrth)

TOTAL PRESENT WORTH FOR ALTERNATI VE SS-2



TABLE 11C
Cost Estinmate

For Renedial Atern
FWDDY SW2A: Source Control - Exca

Activity Unit Costs Units Quant
Cost

ESTI MATED DI RECT CAPI TAL COSTS

Mobi |'i zati on/ Denobi | i zati on $10, 000 Lunp sum
Conventi onal Excavation $30 CY
Of-site disposal $240 Ton
I nported cl ean backfill $20 CY
022- 266- 0550)
Pl ace/ conmpact backfill $15 CY
Bi t um nous pavenent renoval $7 SY
Pavenent of f-site disposal $11 CY
Pat ch Pavenent (3" wearing & 1.5" $13 SY

022- 308- 0050/ 8900
bi nder course, 3" gravel base)

Topsoil, line, fertilizer & seed $3 SY
029- 304- 0310/ 022- 286- 0250

HDPE pi pe (12" Dia. Plexco SDR 32.5) $7 FT
fusion, tech.)

Tenporary reroute water, HDPE Pipe $6 FT

Site Grading $10,000 Acre

Secondary contannent structures(concrete) $5, 000 Each

Pl ant operation Interference $30, 000 Day

TOTAL DI RECT CAPI TAL COST

ESTI MATED | NDI RECT CAPI TAL COSTS

Gen. Engi neering Services (15% Lump sum
Perm tti ng/ Regul atory coordi nation(5% Lunmp sum
I npl erent Health & Safety Pl an(5% Lump sum
Cont i ngency(25% Lump sum

TOTAL | NDI RECT CAPI TAL CCSTS

TOTAL CAPI TAL COSTS



FWDDY SW 2A:

Activity

O & M CCSsTS

Roadway nai nt enance

Veget ati on/ | awmn Mai nt enance
I nspection & Reporting

NPDES Surface Water Sanpling
TOTAL ANNUAL O & M COST

PRESENT WORTH(30 YEARS @ 7%
PRESENT WORTH ALTERNATI VE

FWDDY SED- 2

Capi tal Cost
O & M Cost (Present Wrth)

TABLE 11C (conti nued)
Cost Estinate
For Renedial Atternative
Source Control - Excavate/ Repl ace Existing

Unit Costs Units Quantity Esti

Cost Estim

$8, 000 Year 1 $
$8,500 Year 1 $
$7,000 Year 1 $

$4, 000 Month 12 $4

$7

$8

$6

$8

TOTAL PRESENT WORTH FOR ALTERNATI VE FWDDY SED- 2 $1,5



TABLE 11D
For
FWDDY SED- 2:

Activity Unit Costs Units

ESTI MATED DI RECT CAPI TAL COSTS

Mobi | i zat i on/ Derobi | i zati on $10,000 Lunp sum

Conventional Excavation $30 CY

O f-site disposal $240 Ton

I mported clean backfill $20 CY

Pl ace/ conpact backfill $15 CY

6" Topsoil, lime, feritilzer & seed $3.00 SY
029- 304- 0310/ 022- 286- 0250

Tenporary reroute water, HDPE Pipe $6.00 FT
del i very)

G ade channel $5.00 SY

Lab Services(20 VOCs, TCLP SED Sanp) $2,000 Sanple

TOTAL DI RECT CAPI TAL COST

ESTI MATED | NDI RECT CAPI TAL COSTS

Gen. Engi neering Services (15% Lunmp sum
Perm tti ng/ Regul at ory Coordi nati on(5% Lunmp sum
I npl erent Health & Safety Pl an(5% Lunmp sum
Cont i ngency(20% Lump sum

TOTAL | NDI RECT CAPI TAL COSTS

TOTAL CAPI TAL COSTS



Activity

O & M COsTS
I nspection & reporting
Veget ati on/ | awmn mai nt enance

TOTAL ANNUAL O & M COST

PRESENT WORTH( 30 YEARS @ 7%
PRESENT WORTH ALTERNATI VE
FWDDY SED- 2

Capi tal Cost
O & M Cost (Present Wrth)

TABLE 11D (conti nued)

Costs Estinmate
For Renedial Alternative
FWDLY SED- 2: Excavati on and Soi l

Units Costs Units
$6, 400 Year 1 $6,400 5 days/
$8, 500 Year 1 $8,500 26 d
$14, 900
$184, 894
$3

TOTAL PRESENT WORTH FOR ALTERNATI VE FVWDDY SED- 2



TA

Cost
For Renedi
SC-2: No Action with Tenporary

Activity Unit Costs Units Quantity Estinma
Cost Estimate

CAPI TAL COSTS
No Capital Costs

O & M COsTS
Laboratory Anal ytical Services:

M rex and Kepone $1,200 Sanple 12 $14
| ower trophic and 3 upper

QY QC Sanpl es $1, 200 Sanpl e 5 $6
Annual Anal ytical Services Subtotal $20
Sanpl e Col | ection $4,000 Per Year 1 $4
Reporting of Data $8, 000 Per Year 1 $8

includes data validation.

Annual O & M Subt ot al $32
Cont i ngency (20% $6
TOTAL ANNUAL O & M COsT $38
PRESENT WORTH (30 YEARS @ 7% $482
TOTAL PRESENT WORTH FOR ALTERNATI VE SC-2: NO ACTI ON W TH TEMPORARY $482
I NSTI TUTI ONAL CONTROLS AND MONI TORI NG

NOTES:

QY QC sanpl es i ncl ude:
Dupi |l cates, Field blanks, Mtrix Spike, Mtrix Spike Duplicate, and Method bl a



APPENDI X C - RESPONSI VENESS SUMVARY
RESPONSI VENESS SUMVARY
FOR THE PRCPCSED REMEDI AL ACTI ON PLAN
AT THE
CENTRE COUNTY KEPONE SUPERFUND SI TE
STATE COLLEGE, PENNSYLVAN A

Publ i ¢ Conment Peri od:
Cctober 3, 1994 thru Decenber 1, 1994

Note: This Responsiveness Sunmary plus the attached Responsiveness Summary Suppl ement whi ch addresses the
public comrent period fromJanuary 27, 1995 thru February 25, 1995 constitute the conplete sunmary of

significant comments received fromthe public on the original and revised Proposed Renedi al
the Centre County Kepone Site.
CENTRE COUNTY KEPONE SI TE
RESPONSI VENESS SUMVARY
FOR THE
PROPCSED REMEDI AL ACTI ON PLAN
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E. Coments of Various Gtizens . . . . . . . . . . . . .. .1

Action Plan for



RESPONSI VENESSS SUMVARY
CENTRE COUNTY KEPONE BI TE
STATE COLLEGE, PENNSYLVAN A

This community relations responsiveness sunmary is divided
into the foll owi ng sections:

Overvi ew. This section discusses EPA's preferred alternative
for remedial action.

Background: This section provides a brief history of comunity
interest and concerns raised during remnedi al
pl anning at the Centre County Kepone Site.

Part |: This section provides a summary of conmentors’
maj or i ssues and concerns, and expressly
acknowl edges and responds to those raised by the
local community. "Local community" nmay include
| ocal honmeowners, businesses, the nunicipality,
and potentially responsible parties (PRPS).

Part I1: This section provides a conprehensive response to
all significant comrents and is conprised
primarily of the specific legal and technical
questions rai sed during the public coment period.
If necessary, this section will provide technical
detail to answers responded to in Part I.

Any points of conflict or anbiguity between information provided
in Parts | and Il of this responsiveness summary will be resol ved
in favor of the detailed technical and | egal presentation
contained in Part II.

OVERVI EW

I'n October 1994, EPA announced the opening of the public
coment period and published its preferred alternative for the
Centre County Kepone Site, located in State College, Centre
County, Pennsylvania. EPA divided the Site into five areas,
based on either the |l ocation or the media invol ved:

1 G ound water and Thornton Spring surface water;
Subsur face soils;
Fresh water drainage ditch (FWDD) surface water;
FWDD sedi nent s;

Spring Oreek sedinents.

For each of the five areas, EPA screened several possible
alternatives to renediate the Site contam nation, giving
consideration to nine key evaluation criteria:

Threshol d criteria, including;
--Qverall protection of human health and the environnent;
--Conpliance with Federal, state, and | ocal environnental

and heal th | aws;

Bal ancing criteria, including;
--Long-term ef fecti veness and permanence;
--Reduction of nobility, toxicity, or volunme of

cont am nant s;

--Short-term ef fectiveness;
--Ability to inplemnent;
--Cost; and

Modi fying criteria, including;
--State acceptance; and
--Communi ty acceptance.



EPA careful ly considered state and comunity acceptance of the
renmedy prior to reaching the final decision regarding the renedy.

The Agency's preferred remedy for each of the five areas is
outlined below. A full description can be found in Section V,
Eval uation of Alternatives, in the Proposed Pl an.

G oundwat er and Thornton Spring Surface Water

The preferred alternative is Alternative GNTS-3. This
alternative includes:

! Installing a new or suppl enmental groundwater source control
system

Installing a migration control systemto restore the
cont am nat ed groundwat er and surface water to background
levels, if technically practical;

Sanpling the onsite groundwater, Thornton Spring surface
water, and the treatnent systeminfluent and effl uent
periodically to evaluate the effectiveness of the system

I npl enenting institutional controls for the Site and
Thornton Spring;

Constructing fencing around the Thornton Spring area.

Subsur face Soil s

The preferred alternative is Alternative SS-2. The goal of this
remedi ation is to protect potential environmental receptors by
renovi ng those soils where the concentrations of volatile organic
carbons (VOCs) nay contaminate the groundwater. This alternative

i ncl udes:

! Excavating contaninated soils fromthe nore isol ated areas
on the Ruet gers-Nease property;

! Disposing of excavated contanminated soils offsite;

! Inplementing institutional controls, such as deed restrictions;
! Extending the fencing around the Site.

FWDD Surface Water

The preferred alternative is Alternative F\DDY SW2A. This
al ternative includes:

! I nplenmenting source control neasures;

! Repairing or replacing the existing underground surface
wat er di scharge lines to reduce the potential groundwater
infiltration fromentering the FWID surface water.

FWDD Sedi nent s

The preferred alternative is Alternative FWDDY SED-2. This
alternative includes:

! Excavating contami nated sedinents in the upper forked
portion of the FWDD where the concentrations of VOCs in the
sedi nents exceed |l evels that are protective of groundwater
and envi ronmental receptors.

! Disposing of excavated sedinents offsite.



Spring Oreek Sedinents

The preferred interimalternative is Alternative SC2. This
al ternative includes:

! Monitoring of Spring Oreek fish tissue and stream channel
sedinents for up to 30 years to support canceling the
present "catch and rel ease" fishing advisory.

! Conducting a phased sanpling programfor Spring O eek bank
area soils.

These alternatives satisfy the key criteria for renedy sel ection
and ninimze the need for long-termtreatnent and managemnent.

BACKGROUND

Community interest and concern about the Site has been steady throughout EPA involvenent. EPA and the State
conducted an initial public meeting in State Coll ege, Pennsylvania on Septenber 11, 1990 to informresidents
of the cleanup process and activities which would take place at the Site. On Septenber 6, 1991, a Techni cal
Assi stance Grant ("TAG') of $50,000 was issued to a local citizens' group for the purpose of hiring an

i ndependent technical consultant to assist the group in understandi ng and comrenting on technical docunents

for the Site. However, the grant was term nated on August 15, 1992 because the TAG recipi ent was di ssol ved.

EPA i ssued a Fact Sheet which provided the results of the Phase | Renmedial Investigation and outlined Phase
Il activities in May of 1992.

To obtain public input on the Proposed Renedial Action Plan (Proposed Plan or PRAP), EPA held a public
comment period from Cctober 3, 1994 to Decenber 1, 1994. |In addition, EPA held a public nmeeting on Cctober
19, 1994 at the State College Area H gh School, State Coll ege, Pennsylvania, to discuss issues related to the
Proposed Plan. Local area residents, state, county, and local officials, news nmedia representatives, EPA
representatives, and representatives fromconpanies interested in the Site activities and cl ean-up

deci sions attended the neeting.

EPA issued public notification of the Cctober 19, 1994 neeting to | ocal nedia, area residents, and Federal,
state and local officials on EPA's Site mailing list. EPA also announced the opening of the public comment
period in a newspaper display ad placed in the Centre Daily Tines.

In addition, EPA established a Site information repository at the Schl ow Menorial Library. The repositories
contain the community relations plan, the Renedial Investigation/Feasibility Study (RI/FS) report, the
Proposed Pl an, and other relevant docunents. EPA also houses its Adm nistrative Record, enconpassi ng the
key docunents the Agency uses in selecting the Site renedy, at the Schl ow Menorial Library.

PART I: SUMVARY OF COMMENTORS' MAJCR | SSUES AND CONCERNS

This section provides a summary of comrentors' major issues and concerns, and expressly acknow edges and
responds to those raised by the | ocal community. The nmajor issues and concerns about the proposed renedy for
the Centre County Kepone Site received at the public nmeeting on Cctober 19, 1994, and during the public
comrent period, can be grouped into four categories:

I npl enent ati on of the Renedy
Air Contam nation |ssues

Heal t h Concerns

M scel | aneous

oOo0owx

The questions, comrents, and responses are sunmarized bel ow
A, Inplenentation of the Renedy

1. Acitizen requested clarification of the groundwater
treatnent process.

EPA Response: The contaminants in the soil at the Site are
| eaching into the groundwater and contaminating it. To
remedi ate the groundwater contamnation at the Site, EPA
nust neet two objectives: renoving the soil which is

causi ng the groundwat er contam nation to prevent future



contam nation; and renoving the contam nants that currently
exist in the groundwater. The preferred alternative
addressing the Subsurface soils area will acconplish the
first objective. The soils will be excavated where the VOC
concentrations exceed | evels that are deternined to be
protective of groundwater and environnental receptors, and
the soils disposed of offsite. The existing groundwater
contami nation will be addressed through the preferred
alternative for the Goundwater and Thornton Spring Surface
Water area. Goundwater will be renoved through extraction
wells, processed in a treatnent plant to renove the

contam nants, and discharged to the facility's surface water
system

A citizen expressed concern that the contam nated soil wll
be di sposed near the Site, on Ruetgers-Nease property.

EPA Response: The contam nated soil will not be treated or
di sposed at the Ruetgers Nease facility. An appropriate
landfill to accept the contami nated soil wll be researched
and | ocated during the Renedial Design. The landfill nust
be a pernmitted facility which meets the reguirenents
necessary to handle the contam nants in the soil and nay be
| ocated anywhere in the United States.

A citizen asked what woul d happen to the buil dings on
Ruet ger s- Nease property while the soil is being excavated.

EPA Responae: The areas of high contam nation include the
tank farm building #1 area, the area east of production
bui I ding #2, the former spray field, the former drum staging
area, and the designated outdoor storage area. The

accessi bl e contam nated areas will be excavated. The
Proposed Pl an provides for excavation of the former spray
field, the former drum staging area, and the designated

out door storage area.

Because the facility is active, the areas under or near the
bui I dings (the tank farm building #1 and the production

bui | di ng nunmber #2) will not be excavated. This means that
a maj or source of contamination will renmain on the Site.
The remedy calls for curbing this contam nation source by
using nmigration control wells to prevent the ground water
frommgrating down to Spring Creek. Should nonitoring of
the ground water indicate that the remedy is not neeting

cl eanup objectives, further action addressing the onsite
soil may be inplenmented in the future.

A citizen asked whether Route 26 woul d be noved during the
excavat i on.

EPA Response: The remedy will not affect Route 26. The
amount of contami nated soil under the road is mninal and
will not be disturbed as part of the cleanup.

A citizen asked how nuch of the Thornton Spring area woul d
be fenced.

EPA Response: The exact |ocations and specifications for
the areas to be fenced at Thornton Spring will be decided
during the Renedi al Design phase of the project.

A citizen expressed dismay that the Site, which has existed
for 20 years, has taken so long to reach the cl ean-up stage.

EPA Response: Congress enacted CERCLA in 1980. The Site
was included on the National Priorities List in 1983, when



the Superfund programwas in its infancy. Congress passed
the Superfund Anendnents and Reaut horization Act in 1986
whi ch gave the Act additional enforcenent capability to aid
in the cleanup process. Since the anmendrments were enacted
the cl eanup process has beconme nore uniform However, even
now, it generally takes eight to ten years to clean up a
Site. One of the reasons is the wide range of conplicated
techni cal issues which nust be investigated and addressed

A citizen requested a time frame for the cleanup

EPA Response: Once the Record of Decision has been issued
the Remedi al Design, or the plan for acconplishing the site
cleanup will begin. The Remedial Design could take six
nonths to a year to devel op. The Renedial Action, which is
the actual cleanup, can begin as soon as the Renedial Design
is conmplete. At this point in tinme, EPA cannot anticipate
how | ong the Renedial Action will take. Nowever, a schedul e
for cleanup activities will be devel oped during the Renedial
Desi gn

Air Contam nation |ssues

A citizen asked whether air had been considered as an
exposure pathway in the risk assessnent.

EPA Response: (Note that the response provi ded by EPA at
the public neeting was not entirely conplete. The response
that follows is considered nore conpl ete based on further
review of the site docunents) Yes. Air sanples were
collected fromthe Thornton Spring area and EPA used these
data to estimate the inhal ati on exposures of the residents
l'iving near Thornton Spring. The current and future risk
associated with the inhalation pathway only, based on the
air sanple data is 6 x 10-7, or six in ten mllion. This
val ue i ndi cates an acceptabl e exposure |evel, given that the
NCP states that "...acceptable exposure |evels are generally
concentration | evel s that represent an excess upper bound
lifetime cancer risk to an individual of between 10-4 (one
in ten thousand) and 10-6 (one in one mllion)..."

The same citizen expressed concern that the threat fromair
exposure was based on estinmated concentrations of the
contamnants in the air rather than actual concentrations.

EPA Response: The threat fromair exposure was cal cul ated
based on actual air data collected directly fromthe
Thornton Spring area during two sanpling events - one fair
weat her event and one foul weather event in the Summer of
1991. No estimated or nodel ed concentrations were used to
assess the risk to residents fromthe inhal ati on of vapors
in the vicinity of Thornton Spring. Mdeled or estimated
air concentrations were only used to assess the risk
associated with the inhalation of vapors during showering as
part of the offsite resident future groundwater risk

eval uation .

The sanme citizen asked whether the concentrations proposed
by the nodel were the same as the actual neasured
concentrations

EPA Response: See previous response, Part |, Section B
Comment #2.

The same citizen comented that the air sanples from
Thornton Spring ranged from 74.3 mcrograns per cubic neter
to 390.7 mcrograns per cubic neter and asked whether 390.7



m crograns per cubic meter could be considered a potential risk

EPA ResDonse: |In order to assess the risk of exposure to
chem cal s of potential concern, it is necessary to determne
the chemical concentrations in the media of concern. Air
sanpl es were collected in the Thornton Spring area to

det erm ne what chemicals and concentrati ons were present in
the air. Sixteen chemicals of potential concern were
detected in the various air sanples at a variety of
concentrations

Reasonabl e maxi mum exposure (RVE) concentrations were

devel oped for each chemical detected, which is the basis for
the risk calculations. The RVE of each chem cal of concern
is represented by either the hi ghest observed (detected)
concentration or the 95 percent upper confidence linmt on
the nean concentration (a statistical analysis), whichever
is lower. A RVE was deternined for each of the 16 chemicals
detected in the Thornton Spring air sanples, and these

val ues were used to calculate the risk associated with the
air inthe vicinity of the spring. Based on these risk

cal cul ations, there is no unacceptable risk associated with
air exposure in the vicinity of Thornton Spring

The sanme citizen asked why risk fromair exposure was
calculated for offsite residents but not potential future
onsite residents.

EPA Response: EPA calculated air exposure risk for offsite
resi dents because of their proximty to Thornton Spring
Potential future onsite residents are unlikely to be exposed
to volatilized contami nants fromSite soils or surface
water. The Site is currently zoned industrial and will
likely remain so. The ROD requires deed restrictions be

pl aced on the property to naintain the current zoning and
assure it is not rezoned residential. Therefore, there wll
be no risk to onsite residents drinking contam nated ground
water, which is the main risk any future onsite resident
woul d encount er

A citizen expressed concern about possible exposure to
contam nants through the air during the excavation process.

EPA ResDonse: Air nonitoring will be conducted during the
excavation process. The health and safety plan will address
possi bl e exposure as a result of the excavation process, as
well as identify contingency neasures to mitigate any

ai rborne contani nant probl ens encountered during
construction. The Commonweal th of Pennsyl vani a ARARs
require airborne contam nants renain inside the property
line which will greatly reduce any potential risk to offsite
residents. In addition, community nenbers will be inforned
of excavation activities at the Site before they occur

Heal t h Concer ns

A citizen asked for a description of the harnful effects of
m rex and kepone

EPA Response: Kepone affects the reproductive system and
mrex affects the liver and adrenal glands. Exposure causes
ti ssue death and necrosis. Presently it is unknown if
kepone is a carcinogen (weight of evidence dass D), but

m rex has been cl assified as a possi bl e human carci nogen
(wei ght of evidence Cass C).

A citizen asked whether residents of State Coll ege shoul d be



drinking bottled water because of the Site's contam nation
of the groundwater

EPA Response: The plume of contanmination fromthe Site is
| ocated entirely between the plant and the stream and has
not affected the drinking water supply. Based on EPA s
investigations and site files, the Site has never had an

i npact on the water consunmed by nearby residents. Their
drinking water is supplied by the Lenont Water Conpany and
does not cone from groundwater under the Site. Further
EPA's actions at the Site will prevent any future

contam nation from occurring.

D. M scell aneous
1. Acitizen asked for a definition of onsite

EPA Response: |n EPA docunents, onsite refers to the

Ruet ger s- Nease property (including the operating facility,
former spray fields, etc.) area only, and offsite refers to
areas outside of the plant area. However, the entire Centre
County Kepone Superfund Site is defined as all areas

i npacted by contaninants originating fromthe Ruetgers-Nease
plant site, and currently includes all of the plant area

the area underlain by inpacted ground water, Thornton
Spring, and Spring Creek fromthe Village of Lenont to the
Pennsyl vani a Fi sh Commi ssion Research Station. Al of these
areas are addressed in the Proposed Pl an.

2. Avcitizen asked whet her chenicals were ever disposed on the
upper side of the nountain or near the fire pond

EPA Response: Ruetgers-Nease files indicate that al
di sposal occurred on the Site property.

3. Alocal official asked whether the contani nation extends
outside of the Ruetgers-Nease property boundary.

EPA Response: Yes. G oundwater contam nation extends from
the plant site to Thornton Spring, and can be found under
several properties |ocated "downgradi ent” fromthe Ruetgers
Nease property. Traces of VOCs were detected in two wells

| ocated of fsite and downgradi ent fromthe Ruetgers-Nease
property, although at much lower |evels than onsite.

4. The sane local official commented that Coll ege Township is
consi dering rezoning the Abranson property and asked whet her
the area woul d be considered part of the Site or becone
involved in the cleanup

EPA Response: No. The direct cleanup covers the Ruetgers-
Nease property only and other Iimted offsite areas

i ncl udi ng the FWDD and Thornton Spring. The official was
advi sed, however, to be aware of the environmental concerns
in the area, and to consider these concerns thoroughly as
part of any rezoning activities

PART Il: COVWREHENSI VE, TECHN CAL, AND LEGAL RESPONSE TO COMMENTS

This section provides technical detail in response to
coments or questions on the Centre County Kepone Site. These
coments or questions were received at the Cctober 19, 1994
public neeting or by mail or tel ephone during the public comrent
peri od, and nmay have been covered in a nmore general fashion in
Part | of this Responsiveness Summary. The follow ng specific
comments are addressed



A.  Comrents of Col der Associ ates
B. Comrents of U S Fish and Wldlife Service, Pennsylvania
Fi sh and Boat Commission, and the U S. Departnent of
Interior Office of Policy and Conpliance
C. Conments of Spring Creek Chapter Trout Unlimted
D. Comrents of Pennsylvani a Department of Environmental Resources
E. Comments of Various Ctizens

A. ol der Associ ates Comments

In an 8-page docunent dated Novenber 30, 1994, Col der Associ ates
(CGol der) commented on the Proposed Plan on behal f of Ruetgers-
Nease Corporation. The docunent included nurmerous editorial and
clarification comments (which are acknow edged by EPA), as well
as several specific technical comments regarding the Proposed

Pl an. These specific technical conments follow

1. PRP Comment #11: Additional sanpling should be limted to
riparian area soils of Spring Creek within the origina
Study Area, and sediments in the |ower portion of the FWD
and Thornton Spring. Additional sanpling beyond the Benner
Fi sh Hatchery is unwarranted based upon the data previously
coll ected by PaDER  The PaDER data incl udes sanple points

in Blanchard Lake which were non-detect for both mrex and kepone

EPA Response: The actual scope of the supplenental Spring
Creek sanpling programis yet to be determ ned. However
given that both kepone (36.9 ug/kg) and mirex (36.9 and 26.9
ug/ kg) were detected at the Benner Spring sediment sanpling
station during the RI, the extent of kepone and nirex in the
Spring Creek sedinent bel ow Benner Spring is currently
unknown. Consequently, additional sediment sanpling
stations downstream of Benner Spring are being considered

2. PRP Comment #14: EPA's stated objective for the sel ected
alternative anounts to renoval of VOCs in soil to protect
groundwat er frominpacts due to | eaching. This objective
can be equally satisfied by capping or soil vapor extraction
(SVE). We believe EPA should reconsider its preferred
alternative for soils and at |east permt pilot testing of
SVE at RNC s option to establish its effectiveness at the Site

EPA Response: As stated in the feasibility study for the
Site, effective inplenmentation of SVE will be difficult
because of the | ow hydraulic conductivity of the soils
(about 1x10-7 cmisec) and the perched water table
conditions. Difficulties may al so be encountered by the
potential need for hydrofracturing near active plant
facility buildings, and the placenent of piping through the
plant area. G ven these uncertainties regarding

i npl erent ation and effectiveness, SVE was not selected for
further eval uation.

However, SVE may be reconsidered if the selected remedies
denmonstrate linited success in the objectives of containment
of VOC contam nation and ground-water treatnent.
Consequent |y, EPA does not object to pilot testing of the
SVE technol ogy concurrent with the inplenentation of the
preferred alternative provided it does not interfere with
the schedul e for renedial design/renedial action, although
SVE testing will not be specifically addressed in the ROD.

Cappi ng was not selected for further eval uation since
contam nants would remain in soils at |evels above
acceptabl e I evel s and woul d not satisfy the threshold
criteria for overall protection of human health and the
environnent as established in the NCP



B. US. Fish and Wildlife, Ofice of Environmental Policy and
Conpl i ance, and Pennsyl vani a Fi sh and Boat Comm ssi on Conments

Comrents prepared and subnitted by various federal and state
agenci es indicated sinilar concerns which are sumrarized and
addressed in the following section. Simlar comrents were
received fromthe foll owi ng agenci es:

1 In a prepared statenent presented at the Cctober 19, 1994
public neeting and in a subsequent 2-page witten subni ssion
of this statement, the United States Departnent of Interior
Fish and Wldlife Service (F&W5) comented on the Proposed
Plan for the Site.

I n anot her prepared statenent presented at the Cctober 19,
1994 public nmeeting and in a subsequent 4-page witten

subm ssion of this statenent, The Pennsyl vani a Fi sh and Boat
Commi ssion (PFBC) comrented on the Proposed Plan for the Site.

In a 6-page letter dated Cctober 31, 1994, the United States
Department of Interior, Ofice of the Secretary, Ofice of
Envi ronnental Policy and Conpliance (CEPC) commented on the
Proposed Plan for the Site.

The F&WS and PFBC statenments and OEPC | etter raised the foll ow ng
general concerns, which are summari zed as foll ows:

1. F&WS/ CEPC Summary Comment #1: The F&WS and CEPC bel i eve
that wildlife is at risk fromcontam nants present in the
soil of the 15-acre grassy field adjacent to the plant Site,
and that this area should be addressed further.

EPA Response: EPA acknow edges that there is some
uncertainty regarding the ecological risks associated with
the 15-acre grassy field adjacent to the plant Site.
Consequent |y, additional sanpling and a subsequent
reassessnent of the ecol ogical risks posed by the
contaminants in this area are currently planned to resol ve
the uncertainty. Any further action required for this area
will be addressed at a later date as part of the Proposed
Pl an and subsequent Record of Decision (ROD) for QUR2.
However, it should be noted that the Former Drum Staging
Area, which considered part of 15-acre grassy field, will be
addressed under QUIL.

2.  F&WS/ PFBC/ CEPC Summary Comment #2:  The F&WS, PFBC, and CEPC
are concerned that the preferred alternative nmay adversely
affect both Thornton Spring and Spring Creek, with respect
to altering the integrity of Thornton Spring (as related to
flow and contam nant flux), and increase thermal |oading to
Spring Creek. Consequently, they request that the preferred
alternative be re-evaluated further to assess these
concerns. Further, the CEPC indicates that the preferred
alternative for the ground-water/ Thornton Spring should be
the nost protective alternative (GNTS-4), or at least a
conbi nati on between GNTS-4 and the Proposed Pl an
alternative GNTS-3. In addition, the PFBC al so indi cates
that Thornton Spring should be treated for contam nants of
concern at its source.

EPA Response: EPA recogni zes the inportance of thermnal

| oadi ng on the resources of Spring Creek. A study is
currently underway which is further evaluating the thernal
effects of Thornton Spring flow on the Spring Creek

wat ershed. Based on the results of this study, EPA proposes
to devel op a thernmal | oadi ng performance standard for any
action inplenmented which potentially effects flow at



Thornton Spring. This performance standard, which will be
further devel oped during the Renedial Design phase, is
intended to prevent unacceptable thernal |oading of the
Spring Creek cold water resource.

Wth respect to the treatnment of contaninants at Thornton
Spring, this alternative has several limtations. First,
this alternative provides limted overall protection as it
woul d continue to allow contamnants to mgrate fromthe
Site to Thornton Spring. Further, it has been denonstrated
inthe FSthat this alternative would be difficult (although
not inpossible) and nost costly to inplenment because of
various technical conplications. The systemevaluated in
alternative GNTS-4 woul d be extensive, and would initially
require acquisition of and rezoning of property in the
vicinity of Thornton Spring, followed by the devel opment of
consi derabl e spring flow control structures, the
construction of a treatment plant capable of treating an
average of 250 gpmand up to 3000 gpm and the construction
of a 500,000 gallon clear well to equalize flowto the
treatment system Such a systemconstructed in the vicinity
of Thornton Spring could have nunerous adverse social and
envi ronnental i npacts.

3. F&Ws/ PFBC/ CEPC Summary Conmment #3:  The F&WS, PFBC, and CEPC
indi cate that the contam nated sedinents in Thornton Spring
and the lower portion of the FWD shoul d be addressed given
the environnental receptor risks posed by the sedinents in
t hese areas.

EPA Response: Further assessnent of the contaninated

sedi nents of Thornton Spring and the | ower portion of the

FWDD is currently planned. Any further action required for

these areas will be addressed at a later date as part of the

final Proposed Plan and subsequent final Record of Decision (ROD).

4. F&WS/ OEPC Summary Conment #4: The F&WS and OEPC concur that
addi tional characterization of Spring Creek riparian-area
soil and sedinents is required prior to a fina
determ nation of remedial action for this portion of the Site.

EPA Response: No response is necessary.
C. Spring Creek Chapter Trout Unlimted Comments

1. In a 4-page letter dated Cctober 28, 1994, the Spring Creek
Chapter of Trout Unlimted (SCCTU) commrented on the Proposed
Plan for the Site. The SCCTU | etter raised concerns that
the potential for thernmal degradation of Spring Creek as a
result of the actions described in the Proposed Plan has not
been adequately addressed. The SCCTU requested that
"...sone other treatnment and di scharge alternative be
considered to prevent any further thernmal degradation to
Spring Creek."

EPA Response: See EPA response presented in Part 11,
Section B, Response #2

D. Pennsylvani a Departnent of Environnental Resources Comments

In a 3-page docurment dated Cctober 25, 1994, the Commonweal t h of
Pennsyl vani a Departmnment of Environmental Resources commented on
the Proposed Plan. The specific comrents of this letter follow

1. Wth regard to groundwater contam nati on, PADER i s concerned
that the preferred alternative GNTS-3 will not provide
adequate control to prevent the migration of contam nants



fromthe Site to Thornton Spring and ultinmately Spring
Creek. This basis for this concernis related to the Site's
karst geol ogy where subsurface flows follow fractures and
sol ution channels. The interception of all of these

pat hways to prevent any offsite mgration by the series of
wells is a hit or niss solution.

G ven these concerns, PADER prefers alternative GNTS-4,

whi ch includes source control wells and treatnent at
Thornton Spring in lieu of the migration control wells.

This woul d ensure that the source of the contam nants
entering Spring Creek via Thornton Spring would be
elimnated, as well as elinmnating the direct contact threat
the spring discharge presents. PADER woul d, however, I|ike
to renmove the in-situ portion of the renedy sol ution because
an adequate treatnent systemwould nost likely require
external units.

Real i zing that alternative GNTS-3 does have the potenti al
to achieve the renediation goals relative to the protection
of Thornton Spring and Spring Creek, PADER will agree with
the selection of this alternative only if it includes a
provision for inplenmentation of a collection and treatnent
systemat Thornton Spring if statistically significant
reductions of contaminant |evels are not attained within
five years of renedy inplenentation.

EPA Response: The ROD will include a performance standard
for the surface water at Thornton Spring which requires no
I ess than a 20%reducti on per year in the baseline

contam nant concentrati ons established during the renedi al
design over a five year period or conpliance with the
substantive requirements of the NPDES di scharge regul ati ons
set forth in 25 PA Code 8§ 92.31, and the Pennsyl vania Water
Quality Standards (25 PA Code 55 93.1-93.9). Should this
performance standard not be attained, the RCD will require
suppl ements or nmodifications to alternative GNTS-3, which
could incorporate elements of alternative GNTS-4, which
includes the collection and treatnment of surface water at
Thornton Spri ng.

Wth regard to soil remediation, PADER concurs with the
selection of alternative SS-2 (excavation and offsite

di sposal of contam nated soils), however, it is not
convinced that this activity should be linited to those
areas which are easily accessible. PADER has been invol ved
with remediations at other facilities where structures have
been relocated in order to provide access to contam nati on.
W have not been provided sufficient information in this
case to indicate that relocation of the tank farm whether
on a tenporary or permanent basis, is not a viable option to
al l ow access to the contam nated soils in this area. The

hi ghest | evels of soil and ground-water contamni nation on the
Site have been docurmented in the tank farmarea. If this
contamination is left in place inits current state,
contaminants will continue to |each into the groundwater
precl uding the ground-water punp and treat systemfrom
achieving its renediation goal. In addition, while
alternative SS-2 includes a series of source control wells
inthis vicinity, the absence of an aquitard |ayer at a
reasonabl e depth beneath the tank farmelimnates any
assurances that contam nants will not sinply nigrate
downward and el ude the capture zones of these wells.

EPA Response: Gven that the Ruetgers Nease plant site is
an active on-going operation, the relocation of ngjor plant
facilities could be highly disruptive and costly to plant



operations. Al though it is acknow edged that residual
contamnation will remain in areas inaccessible to
excavation, the conbination of remedies selected for the
site is expected to neet the overall remedial objectives for
the Site. However, the overall effectiveness of the entire
preferred remedy (including soil, sedinent, and ground-water
elements) will be evaluated after inplenentation and during
schedul ed 5-year reviews in accordance with Section 121(c)
of CERCLA. Should the selected renedi es not be successful
in nmeeting the renedial objectives, additional neasures nay
be identified and inplemented (such as SVE) to further
address the subsurface soil in the main plant area.

Wth regard to the Freshwater Drainage Ditch surface water
and sedi ments, PADER concurs with the preference of
alternative FWDDY SW2A and FWDDY SED-2. However, PADER
specifies that all contamnated soil that is encountered be
remedi ated according to the Departnments Decenber, 1993,

gui dance docunent "Cd eanup Standards for Contani nated
Soils."

EPA Response: EPA has incorporated, where appropriate, the
PADER gui dance into the soil/sedinment cleanup criteria being
devel oped for the Site, although these guidelines are "To Be
Consi dered (TBCs)" rather than ARARs. Only two compounds,
net hyl ene chl oride and tetrahydrofuran, are affected by the
State's TBC standards. These two conpounds were detected
during the Renedial |nvestigation and were not considered in
the Summers Model presented in the Feasibility Study.

Wth regard to Spring Creek sedi ments, PADER concurs wth
the rational e behind the preferred alternative SC 2, but has
several qualifications. Wth regard to the fish tissue
sanpl i ng, PADER specifies that it be done according to DER
protocol (PADER Publication #33), during the Departnent's
preferred seasons (August and Septenber) and finally that
the three streamsites that have been historically sanpled
by the Departnment and the Fish Comm ssion be utilized. In
addi tion, should fish tissue body burdens ever decrease to
the point that the Department and the Pennsyl vania Fi sh and
Boat Cormi ssi on consi der opening up the Spring Creek
fishery, a nore intensive short-termsurvey woul d be
required. This would include nore stream| ocations to be
sanpl ed, additional fish species to be collected, and nore
seasons to be sanpled before the final decision to open the
fishery be made.

PADER bel i eves that the proposed plan should retain
alternative SC3 (or a hybrid version) for future
consideration. The trigger mechanismfor initiation of this
alternative would rely upon kepone and mrex concentrations
in Spring Creek sediment and fish tissue. These levels

woul d be eval uated during the five-year revi ew nandat ed by
CERCLA Section 121(c). |If kepone and nmirex |evels exceed
the 10 ppb cl eanup standard, renediation of Spring O eek
sedinents, as well as Thornton Spring sedinents, should be
required.

EPA Response: The specific details regarding the proposed
fish nmonitoring programw || be devel oped during the
Renedi al Desi gn phase of the project. Al relevant
reconmendati ons regardi ng the frequency and scope of fish
tissue sanpling activities programw || be eval uated and
incorporated into the final nonitoring program

Wth regard to retaining alternative SC-3 for future
consideration, additional sanpling and further eval uation of



Spring Creek sedinents are proposed. Based on the results
of this additional study, additional renedial alternatives
addressing Spring Creek sediments, including
hydraul i ¢/ vacuum dredging (i.e. alternative SC 3), may be
considered during the 5-year review process. |f any further
action is required for Spring Creek sedinments, it would be
addressed in a ROD anendnent or in an Expl anation of
Significant D fferences ("ESD').

E. Additional Various Ctizen Comments

Various other witten coments were received from severa
citizens regarding the Proposed Plan. The detail ed coments
including a 3-page letter fromone citizen are presented first,
foll owed by other conmments subnmitted by various other citizens.

Comments presented in a 3-page letter subnmitted by one citizen include

1. Gven the citizens' observations regarding the genera
i nprovenent in apparent streamquality and the expected
effectiveness of alternatives GNTS-3 and SS-2 to further
reduce contamination, this citizen indicated that fencing
the spring and its tributary is not necessary. Al though
fencing would potentially restrict direct access to the
spring and stream and subsequently direct contact with
contam nated water and sedinments, it would do little to
prevent the inhalation of VOCs in the air unless the "fenced
in area" included a large portion of the citizens' property
and that of their neighbor. As an alternative, this citizen
recomrends that the water fromthe spring be diverted into a
drai nage pipe fromthe upwelling to Spring OGreek. Such
action would greatly reduce the potential for inhalation of
VOCs and direct contact with contam nated water and
sedinent. Al though probably nore expensive than fencing
future nmai ntenance costs woul d be greatly reduced and
potential access virtually elimnated. Although the
Pennsyl vani a Fi sh and Boat Conmi ssion may object to burying
the streamon the basis of a significant |oss of habitat,
the entire tributary represents approxi nmately 300 feet of
channel and in ternms of the entire Spring Oreek drai nage a
very smal | percentage of avail able habitat.

EPA Response: The exact |ocations and specifications for
the areas to be fenced will be decided during the Renedial
Desi gn phase of the project.

Wth regard to the recomrendati on of "piping" Thornton
Spring fromits upwelling to Spring Oreek, this alternative
was considered, but rejected during the early phases of the
FS. This alternative was elimnated fromfurther review
because of probl ens associated with technica

impl erentability related to highly variable flows, and najor
adm nistrative issues related to limted property access and
the constraints that are associated with the spring being a
regul ated wat er body.

2. What are the specific VOC s in the air near Thornton Spring
and its tributary? How were these data used to cal cul ate
potential health risks to current and future residents
living near the spring and its tributary? Since the VOC
concentrations were considerably |lower in 1990 and 1992 when
air sanpling was conducted, what are the potential health
risks to current residents associated with concentrations
that may have been many times greater?

EPA Response: A total of 16 different chemcals were
detected in the air during the two phases of air sanpling at



Thornton Spring, including: acetone, benzene, 2-butanone

chl orobenzene, cis-1, 2-dichl oroet hene,

trans-1, 2-dichloroethene, 1, 2-dichlorobenzene, ethyl benzene,
1, 1, 2, 2 -tetrachloroethane, toluene, 1,2,4-trichlorobenzene
1,1,1-trichl oroethane, trichl oroet hene

trichl orof | uoromet hane, vinyl chloride, and xylene. It

shoul d be noted that only a few of these conpounds were
detected in any given air sanple

Wth regard to how the air data are used to cal cul ate
potential health risks, see the EPA Response to Part |
Section B, Comments #1, 2, 3, 4, and 5.

Wth regard to the portion of the question about potentia
health risks associated with exposures prior to 1990 and
1992, the Superfund risk assessment process is generally
concerned with current or future exposures. Consequently,
hi storical exposures are not typically addressed

What is meant by "institutional controls such as deed
restrictions at Thornton Spring?" This statenent appears in
several places in the proposed plan but is never defined
Does this statement apply to the tributary that flows from
the spring to Spring CGreek? The area is currently zoned
residential, although it is indicated on page 12 that it is
industrial. Does the above statenment infer that zoning
woul d be changed or that nearby property owners woul d be
restricted in selling their property? Such restrictions
coul d have a negative inpact on the value of adjacent
properties and on the property owners' ability to sell it.
If such restrictions are to be inplemented, EPA, DER or
Ruet ger s- Nease shoul d consi der buying the properties

adj acent to the spring

EPA Response: The scope of any deed restrictions that nay
be considered necessary to neet the institutional contro
objective will be determ ned during the Renedial Design
phase. Extensive deed restrictions will only be necessary

i f additional measures beyond those proposed are required to
limt future exposure to residual contam nated surface water
and sedinments in the vicinity of Thornton Spring. Possible
deed restrictions could include the prohibition of the use
of spring water for potable or non-potable uses, future
bui I di ng or inprovement setback/encroachnent requirements at
the spring site, linitations on future |and uses at the
spring Site, etc. Any deed restriction proposed will be
carefully anal yzed to ensure that any potential inmpact on
nearby property values or |and use are mnim zed

It is stated on page 17 that periodic sanpling of
groundwat er, Thornton Spring surface water, and the
treatment systeminfluent and effluent will be conducted
Does EPA infer by this statenent that air quality and
sedinments will not be nonitored in the future? Furthernore,
how frequent is "periodic sanpling?" Once per year? Once
every three years? Future sanpling of all contam nated
resources needs to be conducted on a routine basis and
shoul d be precisely defined in the Proposed Pl an

EPA Response: The appropriate nonitoring frequency of
groundwat er, Thornton Spring surface water, and the
treatment systeminfluent and effluent will be formally
establ i shed during the upcom ng Renedi al Design phase of the
project. However, for the purposes of devel opi ng cost
estimates for the FS, nmonitoring wells and surface water
from Thornton Spring were proposed to be sanpled quarterly
for VOCs, annually for mrex and kepone, and biannually for



photomrex. Further, treatnent plant effluent and influent
were proposed to be sanpled nonthly for VOCs and sanpl ed
bi annual |y for mrex, kepone, and photomrex (effluent only).

Wth respect to air sanpling, none is currently proposed to
be routinely conducted given that the baseline risk
assessnent identified no unacceptabl e exposures to air
However, air nonitoring will be perforned, as necessary, to
ensure that the proposed action will neet the appropriate
em ssion linmtations and health and safety concerns.

Wth respect to additional sedinment testing, the

contam nation of sediments in Thornton Spring and Spring

Creek will be further evaluated. Any further action required

for this media, including sedinent quality nonitoring

frequency, will be addressed at a later date as part of the

final Proposed Plan and subsequent final Record of Decision (ROD).

Onsite and offsite references need to be clearly defined
particularly in reference to Table 1 and the potential risk
scenarios. It appears that "onsite" refers to the Ruetgers-
Nease facility and not Thornton Spring. However, in severa
instances in the report, references to the spring and onsite
are used together giving the inpression that the spring is
considered "onsite." Cbviously, anyone living near Thornton
Spring is subject to a greater risk than soneone living
further fromthe spring. Consequently, the "current
offsite” and "future offsite" populations listed in Table 1
shoul d be clearly defined and perhaps stratified to include
those located relatively close to the spring and the onsite
facility and those that live at a greater distance from
either the spring or Ruetgers-Nease.

EPA Response: For the Centre County Kepone Site, the Site
is defined as all areas inpacted by contam nants originating
fromthe Ruetgers Nease plant site, including but not
limted to, areas underlain by contaninated ground water
Thornton Spring, and portions of Spring Creek. Wth regard
to the risk scenarios, "onsite" is defined as the area
within the property boundaries of the Ruetgers-Nease

Chem cal plant proper. Consequently, "offsite" is defined
as those areas outside of the Ruetgers Nease property
boundaries, and directly includes such areas as Thornton
Spring and Spring Creek, as well as other areas outside of
the property boundaries

During the human health risk assessment, certain assunptions
are nade regarding realistic and conpl ete exposure pat hways
(i.e. potential contact with contam nated soil, sedinment,
surface water, ground water, and air) with respect to a
targeted popul ation, including workers, trespassers,
residents, and visitors. These conservative assunptions are
enpl oyed to ensure those popul ations with the greatest
potential risk are identified and assessed in the risk
assessnent. Al reasonable popul ations with some potenti al
for risk are assessed, whereas popul ations with no potentia
for risk are excluded fromthe assessment

For this Site, there were three current or future "offsite"
target popul ations that were assessed to be potentially at
risk. The "offsite resident" was defined as those people
who live directly adjacent to Thornton Spring (the

popul ation with the nost likely potential for risk); the
"offsite floodplain resident” was defined as those peopl e
who live directly along the floodplain of Spring O eek, and;
the "recreational visitor" was defined as those peopl e who
occasional ly frequent Spring Creek for fishing, wading, or



other water contact activities. No other offsite
popul ations were determned to be potentially at risk

No unacceptabl e risks were identified for any current or
future offsite popul ations investigated during this study.

G her comment submitted by citizens are:

6.

A citizen expressed concern that soil renediation al so
consider mrex and kepone concentrations in addition to the
vol atil e organi c conmpounds (VOCs), as mirex and kepone are
al so present at very high concentrations. Further, a
concern was expressed that the renedial alternatives chosen
be properly inplenented on the full extent of the

contami nation as denonstrated by a sufficient and convinci ng
sanpl e network

EPA Response: The actions proposed for this Site are
intended to address the mrex and kepone (as well as the
voc) contamnation in the soil, sediment, ground water and
surface water. Appropriate cleanup criteria for mrex,
kepone, and VOCs are currently being devel oped

EPA' s preferred renedial alternative for the Site is
intended to provide protection of human health and the
environnent. Wiile it is recognized that not all of the
contam nation will be conpletely renoved by the preferred
alternative, the unacceptable risks associated with any
residual contamination will be adequately mitigated by the
proposed action to ensure human heal th and environnenta
protection.

A citizen expressed concern that the Site report was
extrenely difficult to follow, and raised the point that the
docunent be nade cl earer so that every citizen could
understand it. Further, this citizen asked if there was any
way to speed up the process of cleaning up this
environnental site

EPA Response: EPA recognizes that the RI/FS report for this
project is a very conplex docunent, but this |evel of
technical detail is required to present the scientific
information necessary to evaluate and determ ne the nost
appropriate cl eanup approach for the Site. Realizing that

t hese conpl ex technical reports can be difficult to
under st and, EPA has devel oped several non-technical general
information fact sheets and ot her background documents which
summari ze the cl eanup program and conplex Site issues.

These easy-to-read summary docunents are included in the

Adm ni strative Record, which is available for review from
information repositories |ocated at the Schl ow Library and
EPA Region Il in Philadel phia

Wth regard to the duration of the cleanup process, see the
EPA response provided for Part |, Section A conment #6
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RESPONSI VENESS SUMVARY SUPPLEMENT - REVI SED PROPCSED PLAN
CENTRE COUNTY KEPONE S| TE
STATE COLLEGE, PENNSYLVAN A

Thi s responsi veness sunmary suppl ement is divided into the
foll owi ng sections

Qvervi ew. Thi s section discusses the revisions to EPA s
preferred alternative for renmedial action

Part |: This section provides a conprehensive response to
all significant conments and is conprised
primarily of the specific | egal and technica
questions received during the public coment
period for the revised proposed pl an

This portion of the responsiveness sunmary is intended to
address the comments raised for the revised proposed plan

only, but is also intended to suppl enent the conprehensive
responsi veness sumrary conpleted for the original proposed plan

OVERVI EW

In October 1994, EPA announced the opening of the public
comment period and published its preferred alternative for the
Centre County Kepone Site, located in State College, Centre
County, Pennsylvania. However, based on further evaluation and
coments received during that public coment period, EPA issued a
revised Proposed Plan in January 1995 for the Site. The revised
Proposed Pl an addressed and clarified a nunber of issues raised
during the initial public comrent period. A summary of the najor
Proposed Plan revisions are as foll ows:

1 Qperabl e Unit Designations - EPA has divided the pl anned
renedi al action into two operable units (QUs) to sinplify
and expedite action at the Site.

QU1 will renmediate the principal threats at the Site which
are VOC contanination in the ground water and surface water,
mrex and VOC contamnation in on-Site soils and sedinments
(excluding the Former Spray Field Area), and mrex in fish
tissue

O will address the final response actions for soils in the
ri pari an-areas of Spring Creek and the 15-acre Fornmer Spray
Field Area, and sedinments fromthe | ower portion of the
freshwat er drainage ditch and Thornton Spring. These areas
were not fully characterized during the RI/FS and sanpling
efforts will be required for these areas prior to the

devel opnent of final response actions.

Together, QUL and QU2 will renediate the Site by addressing
the principal threats posed by the Site. The final response
actions for QUL are addressed in the revised proposed plan.

Cleanup Criteria - EPA has devel oped cl eanup | evels for
contam nated soil and sedinent at the Site. Neither state
nor federal applicable or relevant and appropriate
requirenents (ARARs) exist for the chem cals of concern at
the Site, and consequently, cleanup levels for VOCs, mrex,
and kepone were devel oped to reflect levels of contam nants
that will be protective of ground water, environnental
receptors, and to neet the ground-water ARARs. These
cleanup levels are included in the revi sed proposed pl an

M scel | aneous Technical darifications - Several additiona
technical clarifications were presented in the revised



proposed plan, and are summari zed as foll ows:

Thermal Loading for Spring Creek: A common conponent for
the ground-water extraction systens described in the revised
proposed pl an includes an analysis of the final design and
the projected thermal effects to Spring Creek. |If
necessary, mtigation plans will be included as part of the
remedi al design to maintain the existing thermal regine of
Spring Creek.

Thornton Surina Mnitoring: The surface water from Thornton
Spring will be nonitored prior to initiating operation of
the ground-water extraction system The purpose of the
nmonitoring is to establish the baseline contam nant
concentrations at Thornton Spring and eval uate the
performance of the ground-water extraction systemduring
operati on.

Desi gnation of Excavation Areas: Under alternative SS-2,
contam nated soils fromthe nmore isolated and unobstructed
areas on the Ruetgers-Nease property woul d be excavated
where concentrati ons of VOCs exceed | evels that are
protective of ground water. These areas include, but are
not limted to, the Fornmer Drum Stagi ng Area, the Designated
Qut door Storage Area, and the Tank FarniBuil ding #1 Area.
Cleanup levels for the soils in these areas are provided in
the revised proposed pl an.

Wth the exception of the above changes and ot her ninor
editorial and clarification revisions throughout the revised
proposed pl an, there were no other changes to the origi nal
proposed pl an.

PART |: COVWPREHENSI VE, TECHN CAL, AND LEGAL RESPONSE TO COMMENTS

This section provides technical detail in response to
comrents or questions on the revised Proposed Plan for the Centre
County Kepone Site. These comrents or questions were received
via mail during the public coment period from January 27 through
February 25, 1995. The followi ng specific comments are addressed:

A, Comrents of Col der Associ ates

B. Comrents of Pennsyl vania Fish and Boat Conmi ssion

C. Coments of the U S. Departnent of Interior Office of Policy
and Conpl i ance

D. Comrents of Pennsylvani a Department of Environmental Resources

A. ol der Associ ates Comments

In an | arge docunment dated February 24, 1995, Col der Associ ates
(CGol der) conmented on the revised Proposed Pl an on behal f of

Ruet gers Nease Corporation. The docunent included a 7-page
summary letter with 6 additional attachments of other
correspondence regarding the Site dated Novenber 30, 1994 through
February 8, 1995. The following major coments were presented:

1. The 10 ppb soil cleanup levels for mrex and kepone are
unnecessary to achi eve the renedi ati on sought by EPA, and
noreover, are w thout scientific justification and
i nconsi stent with the Nati onal Contingency Plan (NCP).

EPA Response: The 10 ppb soil cleanup |evels devel oped for
the Site are intended to be protective of environnental
receptors. Because of their chem cal properties, these
conmpounds require that their residual levels in soil be
allowed only at very | ow concentrations for the follow ng
reasons:



I They are very resistant to degradation, with very |ong
residual half-lives

They bi oaccunmul ate in the food chain;
They bi oconcentrate in ecol ogi cal receptors

They adversely inpact nenbers of both the plant and
ani mal ki ngdons; and

Despite their adsorptive properties, both contam nants
have been transported some distance fromthe origina
source, the RNC plant site, and, in fact, the certain
extent of contam nation is as yet unknown.

Bot h compounds strongly adhere to soil and sedinent and are
made potentially nore available to soil mcroorgani sns found
in soils with elevated concentrati ons of organic carbon
Mrex inhibits photosynthesis in plankton at |evels as | ow
as 1 ppb. Sone fish are adversely inpacted by |levels as | ow
as 7 Ig/l. Reports indicate that sone soil nicroflora are
sensitive to levels as low as 0.01 Zg/kg. Consequently, the
10 ppb criteria are considered protective. A detailed
techni cal description of the effects of mirex and kepone on
environnmental receptors, wth supporting bibliography, is
presented in Attachnent 1 of this responsiveness sunmary.

The general technical basis for the devel opnent of the
assunptions used to devel op the 10 ppb criteria for mrex
and kepone are included in the Region Il Interim Ecol ogi ca
Ri sk Assessnent Quidance. The Interim Quidance clearly
states that the conservative approach is preferred in cases
where a conpl ement of information is not available (e.g.,

bi oaccunul ati on studi es, body burden of contam nation, study

of endpoints of inpacts specific to mrex and kepone, i.e.
endocrine systen), as the situation regarding the site. EPA
Region Il assesses risk on a habitat basis rather than by

speci fic ecol ogical receptors, in nost cases, since renedia
investigations are not set up to carry out the kinds of
detail ed surveys needed to identify and assess potentia
impacts to all ecological receptors in a given area
Therefore, sensitive species that may be found in or using a
gi ven area have not been individually considered. This is
the case with the Centre County Repone R, therefore the
conservative approach in determ ning protective cl eanup
targets is preferred. Specific details regarding the
assunptions used by EPA to cal cul ate the reasonabl e wor st
case scenario are included in Attachment 2 of this

responsi veness summary.

In summary, risk assessnent is the basis for determning the
target cleanup level for risk nanagenent and based upon the
EPA Region IIl screening level risk assessnment approach, the
cleanup level could be extrenely low. EPA's rationale for
sel ecting the 10 ppb nunber was based on information from
the R coupled with a revised toxicol ogical eval uation
originally presented in the risk assessnment and somne

conprom ses dictated by technol ogy and econom cs. The
screening results are as foll ows:

1 A screening level risk assessnent shows a potential for
risk at 1 ppb and if the uncertainty factor of 100
(applied to protect unrel ated species) were to be
factored in, we would recomrend a cl eanup target of 0.001 ppb

I  The reasonabl e worst-case scenario shows a potential for
risk at about a factor of 10 which would still nake a
case for recommending |l ess than 1 ppb as a target cl eanup



nunber .

Despite the evidence justifying the 10 ppb (or |ess) cleanup
criteria, EPA recognizes that there are anal ytical concerns
regarding the ability to assess this |ow | evel of kepone and
mrex contamnation in the soil and sedinments. To address
this concern, EPA is proposing a standard of perfornmance
that is equivalent to the 10 ppb cleanup criteria for the
FWDD sedi nents which will attain the renedial objectives for
protection of environmental receptors. This performance
standard will require that the upper 24 inches of

sedi ment/soil be renoved fromthe FWDD (regardl ess of kepone
and nirex concentrations). The upper two feet of
sedinent/soil is where the greatest biological activity is
found and includes the topsoil and A horizon. |In addition
the two foot depth harbors the food organisns for a w de
variety of predators ranging frominsects through namal s
and birds. Should volatile organic contam nation be

det ected bel ow the 24-inch depth in excess of the soi
cleanup criteria for protection of groundwater, additiona
excavation will be required. Once all of the contam nated
sedi nent/soil has been renpved, the area will be backfilled
to grade

The soil cleanup |levels for organi c conpounds are

i nappropriate: (a) as to the PADER interimcl eanup standards
because PADER no | onger supports the use of these standards
nmade by EPA in the revised PRAP, and their use is

i nconsistent with the NCP; and (b) as to the Summers Model
because the effects of existing controls have not been
consi der ed.

EPA Response: The soil cleanup standards presented in the
revi sed proposed plan was a conbination of the results from
the Summers Model presented in the feasibility study
prepared for the Site and PADER cl eanup gui dance

Wth regard to the PADER cl eanup guidance, it is

acknow edged that some technical concerns have been raised
regarding the general applicability of these criteria.
However, these criteria continue to be used by PADER
presently throughout the Commonweal th pending the

devel opnent of new gui del i nes, which are expected to be

i ssued within the next 18 nonths to 36 nonths. Consequently
as a result of the current status, this cleanup guidance is
currently being used to support feasibility studies at other
Region Il sites in Pennsylvania, including the Al WFrank
and Mddletown sites. Therefore, the criteria are
considered appropriate for the Site. As aresult, only two
conmpounds, nethyl ene chloride and tetrahydrofuran, are
influenced by the criteria. These two conpounds were
detected during the Renedial |nvestigation and were not
considered in the Sumrers Model presented in the Feasibility Study.

Wth regard to the applicability of the results fromthe
Sumrers Model presented in the Feasibility Study, EPA' s
intent is to devel op one set of cleanup criteria to be
applied to all soil and sedi nent addressed under QUL,

i ncl udi ng subsurface soil |ocated under paved areas in the
plant area, soil located in the Forner Drum Stagi ng Area,
and sedinments in the FWDD. It is acknow edged that
inclusion of the effects of pavenent in the Summers Mode
woul d produce a | ess conservative set of criteria than those
sel ected. However, preference was given to a single
conservative set of criteria for soils and sedi ments since
lateral infiltration of groundwater through adjoining
unpaved areas or subsurface drainage is possible at the Site
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which would result in the release of contaminants to
groundwater. In addition, there are no assurances that the
paved surfaces would rermain paved for an infinite time period.

Soi | Vapor Extraction (SVE) has not been given appropriate
consi deration, which is inconsistent both with the
requirenents of the NCP and EPA Region I11's consistent
practice at all other sites.

EPA Response: EPA has considered SVE extensively as part of
the remedial alternative evaluation process, and this review
is consistent with the Threshold and Primary Bal anci ng
Criteria set by the NCP (40 CFR 300.430(f)). As stated in
the feasibility study for the Site, effective inplenentation
of SVE will be difficult because of the | ow hydraulic
conductivity of the soils (about 1x10-7 cmisec) and the
perched water table conditions. D fficulties nay al so be
encountered by the potential need for hydrofracturing near
active plant facility buildings, and the placenment of piping
through the plant area. G ven these uncertainties regarding
i npl erent ati on and effectiveness, SVE was not selected for
further consideration as part of the preferred remedy for
the Site.

However, SVE nay be reconsidered if the selected renedies
denmonstrate limted success in the objectives of contai nnent
of VOC contam nation and ground-water treatnent.
Consequent |y, EPA does not object to pilot testing of the
SVE technol ogy concurrent with the inplenentation of the
preferred alternative provided it does not interfere with
the schedul e for the renedi al design/renedial action.
However, SVE testing will not be specifically addressed in
the ROD.

Pennsyl vani a Fi sh and Boat Conmi ssion Comrents

In a 3-page document dated February 24, 1995, the Pennsyl vani a
Fi sh & Boat Conmi ssion comrented on the revi sed Proposed Pl an.
The followi ng comrents were presented:

1.

The PFBC recogni zes Spring Creek as an outstandi ng aquatic
resource, and agrees that a conponent of any system renoving
or discharging additional water to Spring Oreek nust include
noni toring and design to maintain the existing thermal
regine of Spring Creek. In addition, the PFBC views
Thornton Spring as a stream capabl e of supporting a
significant aquatic community, and are concerned that this
streamw || not be returned to a condition that could
support aquatic life in the near future. Consequently, the
PFBC prefers alternative GNTS-4, an expansi on of the

exi sting ground water extraction and treatment systemwith a
surface discharge plus in-situ treatment of Thornton Spring.

However, if GNTS-3 is the alternative that is designed and
i npl ement ed, the PFBC supports rapid reduction in

contam nant |evels at Thornton Spring, establishment of
performance standards to achi eve contam nant reduction, and
regular nonitoring to determine if standards are net.
Failure to effectively reduce contam nant |evels should | ead
to systemredesi gn or supplenmentation.

EPA Response: The ROD will include a performance standard
for the surface water at Thornton Spring which requires no
| ess than a 20%reducti on per year in the baseline

contam nant concentrati ons established during the renedial
desi gn over a five year period or conpliance with the
substantive requirements of the NPDES di scharge regul ati ons



set forth in 25 PA Code 8§ 92.31, and the Pennsyl vania Water
Quality Standards (25 PA Code 88 93.1-93.9). Should this
perfornmance standard not be attained, the RCD will require
suppl ements or nodifications to alternative GNTS-3
(including the expansion of the extraction well network).
These nodifications could incorporate el enents of
alternative GNTS-4, which includes the collection and
treatment of surface water at Thornton Spring.

2. Thornton Spring sedinments are not addressed in any renedi al
action alternatives. Understanding one objective of EPA s
renmedy is to reduce bioavailability of contam nants in
Spring Creek sedinments, it follows that highly contam nated
sedinents in Thornton Spring should be renoved. It is the
experience of the PFBC in dealing with recent sedi nent
renmoval projects in the Spring Creek watershed that Thornton
Spring sedinments can be readily renoved. The PFBC agrees
with EPA' s proposal of a 10 ppb cleanup level for the
Freshwater Drainage Ditch, and feel it should be applied to
Thornton Spring sedinents.

EPA Response: The sedinments of Thornton Spring will be
addressed as part of O activities. Renmoval of Thornton
Spring sedinments or the application of cleanup criteria wll
be considered during the renedial alternative eval uation
phase of Q2.

3. Soil excavation is planned for isolated and "unobstructed"
areas. Gven the extent of contam nation and potential for
continuing rel ease of contam nants via ground water, it is
i mportant that "unobstructed" be further defined so it does
not sinply mean inconvenient for plant operations in areas
such as Tank Farni Buil di ng #1.

EPA Response: Unobstructed areas are defined as |ocations
in the main plant area where renedial activities can be
conduct ed wi thout the major disruption of plant activities.
No major facility relocation is proposed to facilitate
remedi al action at the Site. However, the overall
effectiveness of the entire preferred remedy (including
soil, sedinment, and ground-water elenents) wll be eval uated
after inplenmentation and during schedul ed 5-year reviews in
accordance with Section 121(c) of CERCLA, and shoul d the
sel ected renedi es not be successful in meeting the renedial
obj ectives, additional neasures may be identified and

i npl emented (such as SVE) to further address the subsurface
soil in the main plant area.

C. United States Departnent of Interior, Ofice of the
Secretary, Ofice of Environmental Policy and Conpliance Conments

In a 3-page docurment dated February 27, 1995, the United States
Department of Interior, Ofice of the Secretary, Ofice of

Envi ronmental Policy and Conpliance commented on the revised
Proposed Plan. The follow ng comrents were presented:

1. The DO stated that the decision to study the | ower FWD and
Thornton Creek sedinents further under OU-2 work is
unfortunate and will result in continued exposure and
unnecessary del ay of protection for the environnent,
including DO trust resources. The DA is concerned by the
del ay, since the revised Proposed Plan does not indicate the
timng of the remedial action devel opment for QU 2. The DA
recomrends that the additional studies of these areas be
conducted qui ckly so that an effective remedy can be
selected and a ROD for Q)2 can be witten as soon as possible.



EPA Response: QU2 investigative activities are expected to
be conducted concurrently with the renedial design phase of
QUL to accelerate the overall decision schedule for Q2.
These activities are expected to begin shortly after the
conpl etion of the ROD.

The bifurcation of the Site into two operable units has
created a renedial sequencing concern. Renediation of

upl and areas should logically occur first, and the FWD
sedi ments shoul d be renoved before treated ground water is
di scharged. Qherwi se, contam nated soil fromthe field
will continue to nmove downgradient to the FWDD, and the
treated ground water discharged to the FWDD will accelerate
novenent of contaninated sedinment to Spring Creek. The
devel opnent of two QU s is particularly problematic with
regard to the 15-acre spray field, since this will not be
addressed until OJ 2. The | ower FWD should have sedinments
renmoved before the discharge of treated ground water. Once
the ground water treatnent systemis operating, Thornton
Spring will experience |ower flows, easing the renoval of
cont am nat ed sedi ments.

EPA Response: Although it is acknow edged that upland areas
are typically addressed before downgradi ent areas in sonme
remedi ation scenarios, the upland areas of the Site are
considered relatively stable fromthe perspective of

sedi ment transport. For exanple, the Former Spray Field
area is a thickly vegetated and mai ntai ned grassy field at
present, and there is little to no sedinent transport from
this area occurring under current conditions. Further, any
future remediation of this area, if necessary, would require
strict sedinent and erosion control measures to prevent the
m grati on of sedinents during any type of construction
activities.

Wth regard to the sedinent nobility in the | ower portion of
the FWDD, sedinent transport in this ditch is typically
limted to stormevents given that this ditch drains a | arge
area beyond that of the Ruetgers Nease plant site. There is
usually little to no surface water flow in the [ower portion
of the FWDD under non-storm conditions, and nuch of the
ditch is vegetated. The discharge of treated ground water
is not expected to pronote sedinment transport in the FWD,
as nost of the discharge is expected to di sappear into the
subsurface along the FWDD. However, the potential for

i ncreased sedi ment transport as a result of the ground-water
di scharge will be eval uated and addressed during the

remedi al design phase to ensure that mninmal additional
sedinent is transported to Spring Oreek via the FWD.

Wth regard to renoval of sedinent from Thornton Spring, the
feasibility and necessity of this renmedial alternative wll
be addressed as part of QU2 activities.

The DA supports the revision that includes protection of
the existing thermal regime of Spring Creek. The DA
requests that the FW5 be consulted via the BTAG group to
hel p determine if mtigation plans are necessary, because
their cursory exam nation of data indicates that the

exi sting thernal regi me cannot be nmaintai ned w thout
mtigation.

EPA Response: Al remedial design and action plans which
potentially affect environnental receptors at the plant
site, Thornton spring, FWDD, and Spring Creek will undergo
review by the BTAG group directly and through the FWs and
PFBC as part of EPA's overall technical review of all RDRA



D.

activities.

The DA does not agree that remediation of any Spring C eek
sedi ments woul d cause nore environmental danage than it
woul d all eviate. The DA requests that EPA determne the
net benefits of stream sedi nent renediation on a site-
specific basis via coordination with the BTAG

EPA Response: Further consideration for the renediation of
Spring Oreek sedinents may be conducted as part of O
activities, based on the results of the riparian nmonitoring
program or wll be reevaluated as part of the 5-year review
process for the Site.

Pennsyl vani a Departnent of Environmental Resources Comments

In a 4-page docunent dated February 23, 1995, the Commonweal th of
Pennsyl vani a Departnent of Environmental Resources commented on
the revised Proposed Plan. Mst of the comrents provided on the
revised plan were identical to those provided for the original
plan, with the foll ow ng exceptions:

1.

The Department woul d agree with the selection of alternative
GNTS-3 only if it included a requirenent that all

contami nate levels in Thornton Spring be reduced 20-25% per
year froman established baseline. If GNTS 3 cannot
achieve this yearly reduction in Thornton Spring

contam nation, then nodifications to GNTS-3, which coul d

i ncl ude the construction of additional recovery wells, or
collection and treatment at Thornton Spring shoul d be
mandated. In addition, the PRP should be given the
opportunity to inplenment collection and treatnent at
Thornton Spring (GNTS-4) if the PRP believes it cannot neet
these yearly reductions, at the outset of remedial activities.

EPA Response: The ROD includes performance standards which
require no |l ess than a 20%reduction per year in the

basel i ne contam nant |evels in Thornton Spring. Should this
performance standard not be attained, the ROD will require
suppl ements or nodifications to alternative GNTS-3, which
could incorporate elenments of alternative GNTS-4, which
includes the collection and treatment of surface water at
Thornton Spring.

Shoul d it becone apparent during the RD phase (based on
additional field data) that GNTS-3 may not neet the
performance criteria, additional consideration will be given
to incorporating GNTS-4 design elements into the final RD,
and nodi fying the Record of Decision as appropriate.

The Departnent commented that in the event that |arge
amounts of contanminated soils remain in the tank

farm building #1 area fol |l owi ng the excavation of all
contam nati on which can be feasibly addressed, subsequent

i npl erent ati on of other renedial alternatives, such as a
nodi fied soil vapor extraction system should be considered
or included as an integral part of SS-2.

EPA Response: Although it is acknow edged that residual
contamnation will likely remain in areas inaccessible to
excavation as part of SS-2, the conbination of remedies
selected for the site is expected to neet the overall

remedi al objectives for the Site. However, the overall
effectiveness of the entire preferred remedy (including
soil, sediment, and ground-water elenents) wll be eval uated
after inplenmentation and during schedul ed 5-year reviews in
accordance with Section 121(c) of CERCLA. Should the



sel ected renedi es not be successful in neeting the renedial
obj ectives, additional neasures nmay be identified and

i npl enented (such as SVE) to further address the subsurface
soil in the main plant area

The Department clarified that the PADER | evel 2 cl eanup
standards for 2-butanone and 2- hexanone are 50 ug/ kg and 210
ug/ kg, respectively.

EPA Response: EPA has revised the cleanup criteria for the
Site as appropriate.



ATTACHVENT 1
SUPPCRTI NG TECHNI CAL DATA FOR M REX AND KEPONE

M REX

General Information: Mrex is a fully chlorinated, cage-structured conpound. It is resistant to heat
(deconposition at 650°C) and has |ow reactivity with acids, bases and other chem cal agents such as ozone and
lithium It is one of the nost stable of the organochlorine pesticides known and has been used widely in the
southern United States for the control of the inported fire ant. An estimated 74%of the mirex used in the
United States for nearly 20 years, however, has been used for nonagricultural uses, i.e., as a fire retardant
in plastics.

Envi ronnental Transport and Fate: The release of mirex in the environment has occurred via effluents from
manuf acturing plants and sites where nirex was utilized as a flane retardant additive to polyners and at
points of application where it was used as an insecticide. Mrex is expected to persist in the environnent
despite the 1978 ban on its use in the United States. For the nost part, mrex is resistant to biol ogica

and chem cal degradation. Photolysis of mrex may occur, however sorption is likely to be a nore inportant
fate process, but sorption does not dominate. Evidence is available fromthe literature that mrex can
degrade into kepone in the environnent. Persistent conpounds such as kepone and nonohydro- and di hydro-
derivatives of mirex have been identified as products of extrenely slow transformation of mrex. Mrex

bi oconcentrates in aquatic organisns. It will also adsorb to organic nmaterials in soils and sediments and is
i mobi | e.

Li ke kepone, mrex is nmobile by virtue of its aliphatic properties. Because of its solubility
characteristics, it is not readily transported as a dissol ved substance in water and probably noves through
the environnent dissolved in aliphatic materials and/or adsorbed to particulate natter. Because of its node
of application, atmospheric contam nation and dissem nation are unlikely. Extensive residue surveys indicate
that various factors are instrunental in the distribution of mrex, including: proximty to treated area

rate of deconposition, rainfall patterns, surface runoff, duration of exposure, seasonal popul ati on
novenent s, avoi dance behavi or, trophic relationships and other habitat considerations. Like kepone, mrex

t hus possesses chem cal characteristics that |ead to concentration in nontarget terrestrial and aquatic

or gani sns.

Mrex residues are quite persistent in various species. The resistance to nmirex degradation and netabolism
|l eads to environnental stability and bi omagnification through terrestrial (including the human web) and
aquatic systens. However, the fate of mrex in the environment and the associ ated transfer mechani sns
have not been well defined. This situation is further conplicated by an inability to account for alnost half
the mrex sold from1962 to 1973 and in sone cases, the mxing of usage data for flame retardant and fire ant
control prograns.

Bi odegr adat i on:

Generally, mrex is resistant to attack by bacteria and fungi and can inhibit the growth of actinonycetes, a
common soil fungus. A though mirex is taken up by m croorgani sns, plants and hi gher animals including fish
and rats, it is not netabolized. Yet analysis of soils fromspills fromsites 5 and 12 years after the

acci dents suggests that dechlorination takes place very slowy and kepone is a biotransfornation product of
mrex. Both mirex and kepone are highly persistent in the environnent and have high i pid:water
partition coefficients so that they bioconcentrate several thousand fold in the food chain.

Ecot oxi col ogi cal Profiles:

Aquatic Toxicity: Mrex can be concentrated in fishes directly fromsedi nents, water or food. Wile

phot odeconposi ti on products (enhanced by interaction with aliphatic am nes) can occur and are presently being
used to enhance deconposition in field use, the toxicity of the resulting nmonohydro, dihydro and trihydro
degradati on products renains unknown. |n addition, certain photodeconposition products accunul ated on bait
particles | eached to seawater and the organisns in a sinulated narsh concentrated one of the conmpounds in a
manner simlar to mrex itself. Deconposition products nust, therefore, be included in any evaluation of the
"di sappear ance" of the parent conpound

The biological significance of mrex is related to its chem cal characteristics. Mdes of transfer into
living systens are inportant to an understanding of the inpact of this insecticide on aquatic organi sns.
M rex reduces productivity of green algae. Various species of phytopl ankton can concentrate the pesticide
and thus may serve as passive agents of transfer to other organisms. Mrex does not appear to have
pronounced acute effects on fishes in a range of concentrations found in treated areas. However,

dose- dependent secondary effects such as bacterial infection (goldfish) and growmh inhibition (bluegills
catfish) appear to be related to mrex accumul ation



Various forns of freshwater and estuarine arthropods are extrenely sensitive to mrex, with high nortality at
concentrations as low as 0.1 ppb. Juvenile forms are often nore susceptible and | arval stages of sone
speci es show adverse subl ethal reactions at concentrations as low as 0.01 ppb. Irritability and nortality
have often occurred after exposure. This is the so-called del ayed effect which is a distinctive
characteristic of mrex in a variety of aquatic species. Al though certain factors (age, size, species

physi cochem cal factors, etc.) influence the formand degree of response (including irritability, |oss of
equi librium paralysis and death), nmirex evidently is an effective biocide for various forns of aquatic
invertebrates. This is an inportant consideration in any eval uation of the environnent inmpact of mrex.

Bi oaccunul ati on: Routine applications of mrex can kill various nontarget species including oil-loving ants,
spiders, beetles and crickets. Uptake and accurul ation of nmirex can cause reductions in seed gernination,
seedling emergence and growth in several plant species. This would indicate nore pervasive effects than
toxicity studies or residue surveys would show. Bioconcentration factors (BCFs) are as follows: al gae
12200; fish 2580; snails 4900; crayfish 16860-71400; daphnids 14650. Bi oconcentration factors after 70
days exposure to 0.038 :-g/l; grass shrinmp 13100-17400; sheepshead m nnows: 28900-5000; rnud crabs:

15000- 18700; hermt crabs: 44800-71100; ribbed nussels (soft tissue): 42000-52600; Anerican oysters
Crassostrea virainica, (soft tissue) 34200-73700

Terrestrial Toxicity

Mammal s: Mrex is lethal as a single dose to rats. It appears not to require nmetabolismin order to exert
its toxicity and, in keeping with this, toxicity does not differ significantly between sexes. Thus it is
likely that it would be simlar in toxicity to all mamal s.

The subacute toxic effects nost commonly observed in manmal s have included wei ght | oss, hepatonegaly, and
reproductive failure. An inportant feature of its effect on the liver is the induction of m xed function
oxi dase

These effects have been observed at rather |low | evels of exposure. In rats, 1.0 ppmin the diet caused
i nduction of cytochrome P-450 within 14 days. This is very high in conparison to chronicity factors of 5.4
for DDT and 12.8 for dieldrin, indicating a highly cumul ative effect.

Birds: Birds are not extrenely sensitive to the acute toxic effects of mrex. However, the relatively high
levels of residues in wild birds in the treated areas and the | ack of data about the possibility of
reproductive effects of mirex on natural populations renains a potential problem Signs of intoxication

in mallards and pheasants fromacute oral adnministration were nild ataxia. Wthdrawal signs appeared as soon
as 40 mnutes after treatment. Mrex fed to captive Amrerican kestrels, Falco sparverius, produced a narked
decline in spermconcentration with a slight conpensatory increase in senen volune resulting in a 70%
decrease in spermnunbers. No effect on spermnotility was observed. The survival of Hyalella azteca was
reduced relative to that of Crangonyx pseudocracilis during exposure to nmirex in water for a 13-day peri od.
This was correlated to greater bioaccurmul ation of mrex by Hyalella azteca than by Crangonyx

pseudogracilis.

Pl ants: The photosynthesis of plankton is inhibited by 16, 10, 33 and 19% after exposure to 1 ppb after 5
10, 15 and 20 days, respectively.

KEPONE

General Properties: Kepone is the ketone analog of mrex. Like mrex, it has easily defined physical and
chem cal properties and saturated, symetrical nolecules. |t does not occur in nature. It is released into
the atnosphere as a result of its manufacture and use as an insecticide. However, its use as an insecticide
has been banned in the United States. Kepone also occurs as a degradati on product of mrex. The presence in
Kepone of a carbonyl group in place of 2 chlorine atoms in mrex greatly affects Kepone's solubility in water
which is 2,000 tines that of mrex. It is also nore reactive and volatile than mrex. |ts thermal
deconposition point is about 400°C, conpared to about 600°C for mirex. Technical preparations of Kepone
contai n 94. 4% Kepone, whi ch 0. 1% hexachl or ocycl opent adi ene as a nmi nor contam nant.

Envi ronnental Transport and Fate: Kepone released to soil adsorbs to the soil; however, sone |eaching to the
groundwat er may occur especially in sandy soils with a | ow organic content. Biodegradation and hydrol ysis are
not inmportant fate processes, but sone evaporation nay be observed fromthe soil surface. Kepone rel eased
to water adsorbs to sedinent and bioconcentrates in fish but nay not bioconcentrate in crustaceans or other
aquatic organisns. |t does not hydrolyze or biodegrade and direct photodegradation is not significant
conpared to other processes. Evaporation fromwater is also not significant with half-l1ife of 3.8 to
46 years predicted for evaporation froma river 1 mdeep flowing at 1 misec with a wind velocity of 3 nifsec.
Kepone rel eased to the atnosphere will not react w th photochem cally produced hydroxyl radicals or ozone and
will be subject to direct photodegradation. Kepone is sorbed to particulate matter in the atnosphere
and is subject to gravitational settling. Exposure to kepone will occur through the consunption of



contam nated food especially contam nated fish and seafood. Exposure nmay al so occur in countries where its
manuf acture and use as an insecticide are still permtted

Bi odegradation: No evidence of any degradati on was detected for Kepone exposed to hydrosoils froma
reservoir (not previously exposed to kepone) and a creek (contam nated wi th Kepone) under anaerobic and
aerobic conditions for 56 days. No degradation of Kepone exposed to sewage sludge was observed under
anaerobic conditions for 120 hr. No degradation was reported for kepone exposed to contam nated Janmes River
sedinents with added autoclaved silty clay loamsoil for 52 days at a pHof 7.0

Bioti ¢ Degradation: Kepone is very stable in the environnent and is not significantly hydrolyzed

Phot ol ysi s of Kepone in the presence of oxygen results in the fornation of carbon di oxi de and hydrogen
chloride. Irradiation of Kepone dihydrate with W light, including wave | engths |ess than 290 nm caused the
formati on of 2 conmpounds which were identical to those forned by the irradiation of nirex.

Bi oaccunul ation: Kepone is relatively insoluble in freshwater and in seawater. It |eaches readily through
few soils (highly porous sands), but is adsorbed by clays and | oans, especially those with high organic
content. Aquatic plant and aninmal species can be highly efficient in accunul ating Kepone, and it is known
that a | arge Kepone reserve can be found in the flesh of fish. The ability of different species to
concentrate Kepone varies considerably, however, as a consequence of differences in depuration rates, which
can be high in such organisms as oysters and |ow in sonme fishes. |In general, Kepone is susceptible to
transfer fromparticul ate or food-web processes to higher trophic levels with relatively efficient nechani sms
for biological magnification, including concentration in humans. The bi oconcentration Factors (BCFs) are as
follows: Pinephal es pronelas (fathead nm nnow) 1100-2200; Cyprinodon variegatus 1548; Lei ost onus
xant hrus 1221; Pal aenpnetes pugi o 698; Callinectess sapidus 8 Brevoortia tyrannus (atlantic nenhaden)
2300-9750; Menidia nmendia (Atlantic silverside) 21700-60200.

Soi | Adsorption/Mbility: The percent |eached through soil cylinders 80 cmdeep is: clay |loam 1.2%cl ay,
17. 2% sandy clay loam 36.8% Using a reported range of water solubility an estimated range of Koc of 2400
to 2600 was cal cul ated. A Koc of this magnitude is indicative of slight chenical mobility and | eachi ng
potential in soil.

Toxicity in Sediment: Suspended sedinment includes mineral grains, various kinds of plankton and detritus.
Each phase concentrates kepone to a different degree. Kepone concentrations in zoopl ankton sonetines reach
levels of 16 :g/g (dry weight) while phytopl ankton range formnnondetectable to 2.1 -g/g. Kepone
associates with the organic portion of the bottom sedinments and inorganic grains are relatively clean
Therefore, a change in the ratio of inorganic to organic particles has the potential to change kepone
concentrations. Benthic animals may take up kepone directly fromthe sediments and pass it on to organisms
that prey on them



CENTRE COUNTY KEPONE
Bl BLI OGRAPHY

The abstract is based upon a search showi ng that kepone

(chl ordecone) and m rex (dodecachl or opent acyl odecane) i npact
several phyla. Citations also show a wi de range in biol ogical
concentrating factors (BCF) anong phyla. These factors
conplicate the ecological risk potential by adversely affecting
nornmal |ife stage processes. |In addition, the BCF val ues coupl ed
with the longevity of the conpounds (resistance to breakdown in
the environnent) broaden inpacts fromthe physiol ogi cal and food
chain perspective. That is, small quantities of the biostatic
conpounds carry w de-ranging inplications.

Gtations:

Abston, A A & J.D. Yarbrough. 1976. The in vivo effects of
mrex on selected hepatic enzymes in the rat. Pest. Bi ochem
Physiol . 6:192-199.

Baker et al. 1972 Induction of hepatitis mxed function
oxi dases by the insecticide, mrex. Environ. Res. 5:418-424.

Bahner, C. H et al. 1977. Kepone bi oconcentration,
accunul ation, loss, and transfer through estuarine food chains.
Chesaneake Science. 10(3): 297-303.

Bender, ME. et al. 1977. Kepone residues in Chesapeake Bay
bi ota, Kepone Seminar Il, Sept. 20 & 21, Easton, M.

Boetcke, K. P. et al. 1972. Mrex and DDT residues in wildlife
and m scel |l aneous sanples in Mce. Pesticide Mni. Jnl. 8:14-22.

Bookhart, C.G et al. 1979. Kepone effects on devel opnent of
Cal | i neat es sapi dus and Rhithopononeus. USEPA 600/ 3- 79- 104.

Brewerton, HV. & DA Slade. 1964. Kepone residues on appl es.
New Zeal and J. Agr Res. 7:647ff.

Buckler, DR et al. 1981. Acute and chronic effects of kepone
and mrex on the fat head mnnow. Trans Aner. Fish. Soc. 110:270-280.

Butler, P.A 1953. Pesticide-WIldlife Studies - A review of FWS
i nvestigations during 1951-'62. U S. FWs Grc. 1617: 11-25.

Byard et al. 1975. Biochenical changes in the lives of rats fed
mrex. Toxicol. Appl. Pharmacal. 33:70-77.

Carlson, D.A et al. 1976. Mrex in the environnent: |Its
degradati on to Kepone and rel ated conpounds. Science. 194: 939-941.

Chernoff, N et al. 1974. Feto toxicity and cataracts genecity
of mrex inrats and mce with notes on Kepone. Env. Res. 15: 257-267.

Collins, HL. et al, 1973. Residues of mrex in channel catfish
and ot her aquatic organisns. Bull Environm Contam & Toxic. 10:73-7.

Commonweal th of VA, Dv. of Consol. Lab. Services. 1979.
Chl ordecone (Kepone) mirex in nmetabolites in fish and shellfish.
Tech. Prog. 3-122. Richnond, VA

Connolly, J.P. & R Tonelli. 1985. Modelling of Kepone in the
striped bass food chain of the Janes River Estuary. East. Coast.
Shel f. Sci. 20: 349-356.

de la CGuz, A A & KY. Lue. 1978. Ceneral: Mrex



incorporation in estuaries aninmals, sedinent, and water,
M ssissippi @Qulf Coast. Pestic. Mnit. Jnl. 12(1): A4ff.

Dewitt, J.B. et al. 1961. FEffects on wildlife. in: Effects of
Pesticides on fish and wildlife in 1960. U S. FWs Crc. 143: 4-15.

Drifreyer, J.E. et al 1980. Chlordecone (Kepone) accurul ation on
estuarine plant detritus. Bull. Environ. Contam Toxica. 24: 364-368.

Eroschenko, U P. & WO WIson. 1975. Cellular changes in the
gonads, liver, and adrenal glands of Japanese quail as affected
by the insecticide Kepone. Toxicol. Appl. Pharmacol. 31: 491-504.

Fabacher, D. C & E. Hedgson. 1976. Induction of hepatic m xed-
function oxidase enzynes in adult and neonatal mice by kepone and
mrex. Toxical. Appl. Pharmacol. 38: 71-77.

Garnas, R L. et al. 1978. The fate and degradati on of 14c -
Kepone in estuarine mcroorganisms. |In: Kepone Proceedings II,
EPA-903/9-78-011. U S. EPA Phila., PA. 330-362.

Cood, E.E et al. 1965. Effects of pesticides on reproduction
in the | aboratory nouse: |. Kepone. J. Econ. Entonol. 58(4): 754-757.

Hallet, D.J. et al. 1978. Photo mrex - synthetic assessnent of
acute toxicity, tissue distribution, and nutagenicity. J. Agric.
Food Chem 26(2): 388-391.

Hal lister, T.A et al. 1975. Mrex and marine unicellular
al gae: accunul ation, popul ation growh, and oxygen evol ution.
Bul | Environm Contam & Toxicol. 14(6)

Hansen, D.J., et al, 1976. Kepone: hazard to aquatic organi sns.
Sci ence 193: 528.

Hansen, D.J. et al. 1977. Kepone: Chronic Effects on enbryo,
fry, juvenile, and adult sheepshead m nnow, Cyproniton
variegatus. Chesapeake Science. 18:(2) 227ff.

Hol conrb, CM & WS. Parker. 1979. Mrex residues in eggs and
livers of the long-lived reptiles (Chrysenys scripta & Terrapene
carolina) in Mss. Bull Environ. Toxicol. 23:309-371.

Kai ser, K L.E 1974. Mrex: an unrecogni zed contam nant of
fishes fromLake Ontario. Science 185: 523-525.

Kendall, RJ. et al. 1977. Residues in fish, wildlife and
estuaries. Pestic. Mnit. Jnl. 11(4) 64ff.

Khera, K E 1975. Mrex: A Teratogenicity, dom nant |ethal
and tissue distribution study in rats. Food Cosnet. Toxical.
14. 25-27.

Kobylinsky, G J. & R J. Livingston. 1975. Myvenent of nirex
from sedi nent and upt ake by hogchocker. Trinectes Macul atus Bull
of Environm Contam & Toxicol. 14(6)

Legget, T.A., Jr. 1979. The devel opnent of blue crabs,
Cal | i neat es sapi dus, from Kepone contam nated eggs. MS. Thesis,
Col | ege of WIliamand Mary, WIIiamsburg, VA

Lowe, J.C. et al. 1971. Effects of mrex on selected estuarine
organisms. Trans. 36th No. Arer. WIdl. Nat. Res. Corp. 171-186.

Ludke, L.J. et al. 1971. Toxicity of Mrex to Crayfish,
Procanbrue bl anding. Bull Environ. Contam Toxicol. 6(1): 89-96.



Lue, KY. & AA dela Cuz. 1978. Mrex incorporation in the
environment: toxicity in Hydra. Bull. Environm Contam nation &
Toxi col ogy. 007-4861/ 78/ 0019-0412.

MacFarland, L. Z. & P.O Lacy. 1969. Physiol ogic and
endocrinol ogic effects of the insecticide Kepone in the Japanese
Quail . Toxicol. Appl. Pharmacol. 15: 441-450.

Markin, G P. 1981. Translocation and fate of the insecticide
mrex within a bahia grass pasture ecosystem Env. Poll.
(Series A) 26: 227-241.

Mehendale, HM et al. 1973. Fate of 14c-Mrex in the rat and
plants. Bull. Environ. Contam Toxicol. 8:200-207.

M nchew, C D. et al. 1980. Tissue distribution of mrex in
adult crayfish (Procanbarus Cerki). Bull Environm Centam
Toxi col . 24: 522-526.

Mbseman, R F. et al 1977. El ectron capture for chronatographic
determ nati on of kepone residues in Env. sanples. Arch.
Environm Contam Toxicol. 6: 221-231.

Naqui, S M & A A de la Cruz. 1973. Mrex incorporation in the
environment: Residues in nontarget organisns. Pestic. Mnt.
Jnl. 7: 104-111.

Ni chols, F.H 1974. Sedinent turnover by a deposit-feeding
pol ychaete. Limnol. Qceano. 19: 945-950.

Chl endorf, HM et al. 1981. Ogono chlorine residues and
nmortality of herons. Pesticides Mnitoring Jnl. 14 (4) 1259.

Odnoff, S A &RR Colwell. 1980. Effect of Kepone on
estuarine mcrobiol. activity. Mcrob. Ecol. 6:357-368.

Provenzano, A J. 1978. Survival, duration of larval stages and
size of post larval of grass shrinp (Pal aenonetes puai o) reared
from kepone cont am nat ed and uncont am nat ed popul ations in
Chesapeake Bay. Estuaries: 1:239ff.

Roberts, MH, Jr. & RE Bendl. 1982. Acute toxicity of Kepone
to selected freshwater fishes. Estuaries: Vol. 5 (No. 3): 158-164.

Robi nson, A°M & J.D. Yarbrough. 1976. Liver responses to oral
admi nistration of mirex in rats. Pest. Biochem Phys. 8: 65-72.

Schimel, S.C. et al. Kepone Toxicity and Bi oaccumul ation in
Blue Crabs (Contribution No. 349. Env. Res. Lab., Qulf Breeze,
Fla.) 1979. Estuaries: Vol. 2, No. 1. (Mar. 1979).

Shea, J.C. et al. 1981. Accunulation and retention of mrex by
brook trout. Bull Environm Contam Toxicol. 27:79-83.

Smith, J.C & F.S. Arant. 1967. Residues of kepone in mlk of
cows receiving treated feed. J. Econ. Entinol. 600(4): 925-927.

Strik, J.J.T.WA et al. 1980. Toxicity of photo mrex with
special reference to porphyria, hepatic P-40, and gl utathione

| evel s, serum enzynes, histology, and residues in quail and rat.
Bul I . Environm Contam Toxicol. 24: 350-355.

Togatz, ME. et al. 1975. Seasonal effects of |eached mrex on
sel ected estuarine animals. Arch. of Environ. Contam and Tox.

3: 371-383.

U S. EPA 1975. Fact sheet on kepone levels found in



environnmental sanples fromthe Hopewell, VA area. Health
Effects Lab., RTP, No. Carolina.

Van Valin, C.C. et al. 1968. Sone effects of mrex on two warm
wat er fishes. Aner. Fish Coc. Trans. 97: 185-196.

Villeneuve, D.C. et al. 1979. Short-termtoxicity of photo
mrex in the rat. Toxicol. Appl. Pharnacol. 47: 105-114.

Walsh, GE et al. 1977. Toxicity and uptake of kepone in
Marine Unicel lul ar al gae. Chesapeake Science. 18:222-223.

Wal sh, GE et al. 1982. Toxicity and uptake of kepone in
marine unicellul ar al gae. Chesapeake Bay Sci: 16:222-223.

Ware, GE & E. E. Good. 1967. Effects of insecticides on
reproduction in the laboratory nouse. Il. Mrex, Telodrin, and
DDT. Toxicol. Appl. Pharmacol. |0:54-61.

Wieel er, N.B. et al. 1977. Mrex residues in non-target
organi sms after application of 10-5 bait for fire ant control,
northeast Fla. 1972-74. Pestic. Mnit. Jnl. 11:146-156.

Wlfe, J.C & B.R Narnent. 1973. Accunulation of mrex
residues in selected organisns after an aerial treatnent,
M ssi ssi ppi 1971-72. Pesticides Mnitorina Jnl. 7:112-116.

Yar brough, J.D. et al. 1981. Conparative study of 8-
monohydromirex in male rats. Toxicol ogy and Applied Pharmacol ogy
58: 105-117.



ATTACHVENT 2
SUPPORTI NG TECHNI CAL DATA FOR DEVELOPMENT
OF A 10 PPB CLEANUP CRITER A

EPA sel ected the foll owi ng general assunptions in devel oping the cleanup criteria:

1 Reasonabl e assunptions for such considerations as |ipid
content of worns and soil total carbon val ues were devel oped
to support the conservative approach rather than factored in
ways to give | ess conservative answers.

Endpoi nts were devel oped fromtissue | evel studies when
avai |l abl e rather than gross studies that cannot be used in
devel opi ng NQAELS OR LQAELS

The maxi mum or the 95% UCL of data was assumed, especially
when a relatively | ow nunber of sanples is involved.

The conservative risk assessment approach uses additive
effects based upon the assunption that the habitat reacts as
a whole to contamination, with sone receptors nore
susceptible than others, but all conprising whole.

In screening level risk assessnents, a factor of 10 i s used
in devel oping potential for risk to related species (e.g.,
bird-to-bird) and a factor of 100 for unrel ated species
(e.g., fish-to-bird).

Level s of mirex as low as 1 ppb inhibit photosynthesis of
sone phytopl ankton; sone soil nicroorgani sns are adversely
affected at 0.01 ng/kg. Chronic toxicity nanifested by
irritability, loss of equilibrium hepatonegaly,
reproductive failure, paralysis, induction of mxed function
oxi dase, and nortality may occur after |ong exposure.

An exanpl e of the application of these conservative assunptions to the kepone exposure nodel for the Amrerican
Robin is presented on Table 1. The assessnent denonstrates that the reasonabl e worst case indicates serious
potential for risk.

The risk assessnment is the basis for determining the target cleanup |evel for risk managenent and based upon
the EPA Region |1l screening |level risk assessnent approach, the cleanup | evel could be extrenely low. The
recommended target cleanup | evel of 10 ppb is based on information fromthe R coupled with a revised

t oxi col ogi cal evaluation originally presented in the risk assessment and sone conproni ses dictated by

t echnol ogy and economics. The screening results are as foll ows:

An screening |l evel risk assessnent shows a potential for risk at 1 ppb and if the uncertainty factor of 100
(applied to protect unrel ated species) were to be factored in, a cleanup target of 0.001 ppb woul d be
recommended.

! The reasonabl e worst-case scenario shows a potential for
risk at about a factor of 10 which would still make a
case for recommending less than 1 ppb as a target cleanup nunber

The above val ues are unreasonabl e froma technol ogi cal and econom c perspective. The target cleanup |evel of
10 ppb is based upon the judgenent that the greatest amount of cleanup will be achieved for a reasonabl e
investnent and still yield an acceptable degree of protection. It is preferable to cleanup to a |leve
protective of the nmost sensitive receptors, but the appropriate |evel of information was not provided. In
such cases, the nobst protective cleanup nunbers that are economcally and technically feasible are
reconmended.



TABLE 1

KEPONE EXPCSURE MODEL FOR AMERI CAN RCBI N

(Kepone in soi

(body W. of robin)

Environ's factors: 0.0087 kg/dy
0. 0008 kg/ dy
0.078 kg

BAF

RI SK TO AMERI CAN RCBI N
FACTCOR

Di et (LQAEL)
LOAEL to NQAEL
Uncertainty Factor (UF)

UF for inter-species uncertainty
Toxicity Threshol d3

Kepone in soils (:g/kg)

Eart hworm Li pi d Leve

(% Vet W.)

Soi|l Organic Carbon (%
Ear t hwor m BAF

Avg. Oal Exp. (:zg/kg/dy)

Rati o Exposure to Threshol d

Not es on assunpti ons:

1 Lipid Content:

g/ kg)(daily intake) + (kepone in soi

=29/ kg/ dy

incidenta
body W . of

ENVI RON

50 ppnt
0.2 = 10 ppm

none
1000 :-g/kg/dy
53
0.85

5
8. 82
52.7
0.05

daily intake

soi | ingestion
robi n

8. 82 (earthworm kepone BAF)

Zg/ kg) (so

=7

A citation fromthe Environ ERA, Lawence and M|

content of earthworns is about 1.5% a nmuch nore conservative (but

1 BAF. site-specific soi
from8.82 to 31.1.
Aver age oral dose

1 FromDeWtt et al

2 From McCall & Eroschenko

3 March 1994 ERA cited i nfornmation that

W. on a daily basis.
McCal | & Eroschenko (1988).

1988.

(CGted in Environ's Dec

ri ng- necked pheasant
Wrst case assunes sane for Japanese quail
This may be a good estinmate for the A

this is based upon the higher BAF

1962 (as used in Environ's March '94 ERA).

organi c carbon average i s reasonably est

12, 1994

i ngeste



